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STATE OF NEW HAMPSHIRE. 



Office of the State Board of Health, 

State Hottse, November 1, 1904. 
To His Excellency the Governor and the Honorable Council: 

I have the honor to preseat herewith the eighteenth report of the 
State Board of Health. 

Respectfully submitted, 

Secretary. 
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REPORT. 



An official report, such as is required by the Public Statates, can rep- 
resent in only a general way the work done and results accomplished. 
We have always maintained that edncational methods were of the first 
importance in the work of the board, and for many years have depended 
ahuost entirely upon such a course ; bat now, and for nearly four years 
past, the board has had facilities, through the establishment of ita 
laboratory, to make original investigations, which have already been of 
inestimable pnblic benefit, and which is elsewhere in this volume quite 
inlly report«d upon. , 

Along what may be termed edacational lines are included, first, a lai^ 
and constant correspondence with local authorities and private citizens 
regarding general sanitary work, or specific and individual cases, ooQcem- 
ing which information or advice is desired. In no instance has such a 
request been ignored ; but, on the other hand, careful consideration has 
lieen given each case. 

Further, whenever local problems arise in connection with sewerage, 
water supplies, contagions diseases, etc., making it necessary so to do, 
a representative from the state board of health makes a peraonal investi- 
gation, ^ving such advice as seems best in the case. 

The duties of the state board of health, under the Public Statutes, are 
many and somewhat varied. It constitutes a department of vital statis- 
tics, and a board of commissioners of lunacy, the work of these two 
departments being represented by separate and special reports to the 
Legislature. 

Vital Statistics. 

All sanitary calculations are based upon vital statistica. Without them 
health officers would be groping in the dark so far aa the reanltB of their 
work are concerned. Sanitary legislation would be largely of a hit-or-misa 
character. Sdentilio methods could not be formulated for the suppression 
of disease. The importance of a given malady as a cause of death could 
not be determined — in fact, vital Btatistica are the measure by which we 
gauge and weigh, with approximate exactness, the movement of a popula- 
tion; whether increaaing or diminishing, the mortality from different 
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canses, the effect of aeasona, climate, oecnpation, locality, and other 
environmeDts npoD which the health of individuak and commoiiities 
depends. 

DeductioDS from statistica of this kind, to be of greatest value, must 
cover a series of years and embrace large aggregates. The statistics of 
a single year reveal the facts as they exist at that time, but that, in itself, 
would be of but little aerrlce without like statistdca for previous periods 
for comparison. Hence it is that the Registration reports, so apparently 
uninteresting and uninviting with their masses of figures, become indis- 
pensable in the study of all the great problems of public health, and, 
incidentally, many material interests. 

We are fortunate in having a system of registration that is very 
accurate and complete, and without it the facts herewith presented would 
not be available from any source. 

A calculation of the population of New Hampshire for eaoh of ^e past 
twenty years, except census years, has been made by computing the rel- 
ative increase in population between decennial census years, and it has 
been found to be approximately correct. Upon this basis, the population 
of the state of New Hampshire for the year 1902 was 418,88%i and for 



It is upon these figures that all percentages to population for the past 
two years have been based. 

The number of births, marriages, divorces, and deaths for the years 
1902 and 1903 are given in the following table : 
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The proportion of births, marriages, divorces, and deaths to each 1,000 



of the population for the two y 



s mentioned was : 



1902 



19.68 



Marriages. 

9.69 (couples) 
9.27 



DIvorooB. 

1.16 (couples) 



15.87 
16.4& 



It will be seen that there was a marked increase in the number of 
deaths in 1903 over the number reported in 1902, an excess of 320, 
Notwithstanding this, the death-rate for the entire state for the year, 
16.49 per 1,000, was the lowest, with one exception (the previous year 
ever reported. 
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Death a from Certain Specified Cadbkb. 
In the following pages are given some facta concerning the ao-called 
" communicable " diseases, together with a few others that are worthy of 
careful consideration, and which, although belon^ng to the class consid- 
ered as communicable and pieventable, have not with oui present knowl- 
edge been brought within control, as, for instance, pneumonia, influenza, 
bronchitis, etc. These diseases appear to be dependent to a certain ex- 
tent upon climatic conditiona, as well as snbject to other influence. 
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Consumption (Pulmonaks Tubkrcui-osis). 

Pnlmoaary tuberculosis, which, since civilized commnnitieB have kept 
records, has stood at the bead of the list of causes of death, destroying 
more lives than plague, cholera, yellow fever, smallpox, or any other dis- 
eaae that has terrorized man, and which until within a very recent time 
has held supremacy in New Hampshire as a cause of death, is being very 
gradually conquered, its last year's mortality being less than ever before 
reported. 

Not only is this true of our own state, but in all other states and coun- 
tries where people have been instructed and efforts made to restrict and 
prevent it, a like diminution in its mortality is shown, all of which, were 
there no other proofs, demonstrates that it is a controllable disease. 

The fact that consumption is being slowly suppressed under present 
methods is no reason why every effort known to science should not be 
put forth to reduce its mortality to far lesser proportions'— as might be 
done. 

For the past 20 yeai's the annual death rate from pulmonary tubercu- 
losis has been over 700, while for the year 1903 it was 530. The favora- 
ble exhibit herewith shown should not overshadow the fact that consump- 
tion b a far greater menace to life than all our epidemics, since it destroys 
nearly twice as many lives annually &a typhoid fever, diphtheria, scarlet 
fever, measles, and smallpox combined. And although it is one of the 
preventable and controllable diseases, yet comparatively little concerted 
effort has been made to stay its ravages. 
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The table herewith ^ven shows the munber of desths from oonsamp- 
tion reported annually for the past 20 years, together with its mortality 
by age periods ; 

Dealhi frbm eoneamption (^vwnary tubermUMit) m Ntw BarnpAire for hMnf? 
yeart, 6y agt period*. 
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It will be seen that dming the tinie embraoed by this table there were 
14,086 deaths from ooaanniption. It should also be borne in mind that 
these figures do not inolnde off the deaths due to taberculoais, since if the 
mortality from tubercular meningitia, tubercular hydrocephalus, tabes 
mesentfirioa, scrofula, Pott's disease, lupus, and other tubercular oondi' 
tioDB were added, the total would be considerably larger than the nomber 
given. 

The rednotioa in the mortality from consumption during the past 20 
years is vividly shown in the diagram : 
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Chart »homng deaUu in 


(weniy year$—I8S4 to 1903, melmUie. 
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In the yeat 1884 24.10 pereoiiBto eaoh 10,000 of the population died of 
oonsumptioa, while in 1908 the rate was reduced to 12.54. 

The etfeot of the first wave of the grippe epidemic in 1890 upon the 
mortality from oonBomption is shown in this chart. 

If we divide the twenty years, 1834-1908, inclusive, into five-year 
periods, and average the mortality for eaoh group, the result shows a 
marked and progressive deorease in the death rate from the disease for 
eaoh successive period, and when represented in diagram shows at a 
glance the progress that has been made toward the suppression of the 
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Decrease in the death n 



'. from consumption in New Hampshire fro) 
190S — Five year periods. 
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If we calculate the mortality for this period in round numbers, by mean 
annual average, we have for 1884-'88, 808 ; 1889-'93, 728 ; 1894-'98, 678 ; 
1899-1903, 592; percentage of decrease, 26.48; mean annual percentage 
of decrease, 1.32. 

Deaths from consumption by age periods is shown in a foregoing table, 
and exhibited by perceatages in the chart here inserted. 

Unless sanatoria are provided for the treatment of indigent tuberculua 
patients and for those who have not the means sufticient to secure proper 
treatment, it is not to be expected that the rate of decrease in the mortal- 
ity from this disease which has been shown can poaaibly be maintained. 
In all probability the diminution which has taken place has been largely 
among the so-called better classes, or, in other words, among the more 
prosperous, and perhaps more intelligent, part of the community. It is 
these persons who axe better informed and pay more attention to sanitary 
progress, and who, moreover, have the means at their command to enable 
them to do so. To reduce tuberculosis to its lowest terms, sanatoria become 
a necessity. 
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It should be noted that the rates given are computed upon the popula- 
tion of the given age period. It will be aeen that the period least anscep- 
lible to the disease is between one and ten, while the greatest is between 
twenty and thirty, closely followed by the period between seventy and 
eighty. Id other words, the greatest liability to contract the disease is in 
persons between twenty and thirty years of age, and the next most liable 
period is between seventy and eighty. 

The tremendous mortality of this disease among persons in the prime of 
life merits the careful consideration of all who are studying this disease. 
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Diagram thowiytg proportion of death* from pulmonary contttmption to deaiht from all 
other caiaet in New Hampthire between the aget of twenty and thirty yeart, for a period 
oftmenty yean — 1884 ^ 1903, inclusive r 



During this period there died in 
New Hampihire, from all oaiues, be- 
tween the ages of twenty and thirty, 
9,612 persons, of whom S,800 suc- 
cumbed to consumption ; or, in other 
words, 89.58 per cent., or one to two 
and a fraction deaths were caused by 
consumption. 



Diagram showing proportion of dealhe from pulmonary eoiaumption to death* from aU 
other causea in New Hampiliire between the ages of thirty and forty yean, for a period 
of twenty yean — 1884 ^ 190S, inclvmoe: 



Between thirty and forty years of 
age there were, from all causes, 8,T&2 
deaths, and from consumption, in the 
fiame age period, 2,725, a percentage 
of 31.18, or one to every three and a 
fraction deaths. 
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Diagram ehowing proportion of deaOu from pvivwruay eonmmption to (fcoifi* from aU 
other eaiaee in New Hampthire behaeen the age» of fort]/ and fifty yean, for a period of 



twenty year»—lS8f to 190S, inclu»ive: 



Between forty and fifty there was 
a total of 8,^64 deaths from all causes, 
1,687 of which were credited to con- 
BTimption, equal to 19.03 pet cent., or 
one in every five deaths. 




If we make our calculations on the enta»e period, twenty to fifty years, 
we find that 80.16 per cent, or one death in every three and a fraction, 
was due to pulmonary cona umption. 

Pneitmonia. 

Pneumonia is an infectious disease, acute in its character, and has 

become the most prominent cause of death in New Hampshire, as it has 

in many other sections of the country. For the past six years the annual 

mortality from this disease has been greater than that from consumption. 
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xiv STATE BOARD OF HEALTH. 

Duriag the past 20 years, 1884^1903, inclusive, there were returned 
13,339 deaths from this cause. The years of greatest mortality from this 
disease were 1892 with 890 deaths, and 1900 with 942 deaths, both these 
years being at the height of the greatest epidemics of influenza or grippe 
that have occurred. 

The diagram herewith given b a graphic illustration of the variation in 
the mort^ity from pneunionia from year to year, showing the number of 
deaths to each 10,000 of the population. 
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The last biennial report of this board, in discussing pneumonia, Bcdd : 
"The question of the prevention of pneumonia is more difficult to solve 
than that piertaining to some of the other communicable diseases. The 
aged, particularly, should guard against sudden changes in temperature, 
and should not expose themselves to such vicissitudes as will in any way 
shock the system or impair its normal resisting powers. In pneunionia 
the sputum should be disinfected, the mouth and throat kept cleao and 
the most careful precautions taken against the infection of othei-s. Disin- 
.fection of the room after recovery or death is, at least, advisable, and in 
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the event that several cases occur in the same family, complete diainfec- 
tion of the premises should be performed." 

Studies which have been made since the above was written confirm 
these observatioas and emphasize the importance of carrying out the aug- 
gestioDS made in the most complete and thorough manner in every case 
of this disease. The effect of climatic conditions, temperature, etc., is 
shown in the fact that far the greater mortality occurs daring the colder 
months of the year, while in the summer months its mortality is compara- 
tively low. 

By months the number of deaths from pneamonia was as follows : 
January, 2,067; February, 1,621; March, 1,786; April, 1,628; May, 
1,188; June, 671; July, 830; August, 284; September, 856 ; October, 
647 ; November, 892 ; December, 1,461. 

Influenza. 

This subject is an interesting study, not only in itself, but particnlai'ly 
in connection with the increased mortality at certain periods from pneu- 
monia and consmnption. The following table gives the number of deaths 
from influenza or grippe from 1884-1908, a total of 1,724. Its fluctuations 
are exceedingly marked. The greatest mortality occurred in 1892, when 
there were 381 deaths. For many years prior to 1890 it was scarcely 
known among the causes of death, but since that year its annual mortality, 
although flunctoating widely, bas been considerable. 

The second year of its greatest mortality was 1900, with 183 deaths. 

A glance at the table herewith given shows the annual variation in the 
number of deaths from pneumonia, corresponding with the years of great- 
eat mortality from grippe. 

It has been further not«d that the first wave, so to speak, of this dis- 
ease, in its epidemic form in 1890 increased to a marked degree the num- 
ber of deaths from consumption for that year, the increased mortality 
being repi'esented, probably, by cases of so-called "quick" consumption. 

It will be seen, therefore, that influenza is a disease of serious propor- 
tdoDS, far more so than is represented by the number of deaths reported 
Meetly from it, 

Detahsfrom infiuema in New HamptMre for twenty yean, 1884 to 1903. 
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Diphtheria (and CBorp). 
Diphtheria and metnbianoua croup are dow known to be one' and the 
same disease, differing only in manif estaUons ; croup is, therefore, 
included in the figures herewith given. During the past twenty years, 
1884-1908, inclusive, there were returned 3,204 deaths from this disease, 
or an average of 160 annually. In only one year since 1892 has the 
average been reached. Of the total number reported for the period 
named, 1,068 were returned as croup, which is exactly 83 1-8 per cent of 
the total deaths classed as diphtheria. In other words, croup, or the 
laryngeal form of diphtheria, caused one thu^ as many deaths as were 
returned under the term " diphtheria." 
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The diagram herewith inserted shows the number of deaths to each 
10,000 of the population for each year from 1884 to 1903, inclusive. 
It wUl be seen that since 1892 there has been a marked decrease in the 
mortality from this disease. It is not at all improbable that the nse of 
antitoxin since that time has been a powerful factor in this reduction. 
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Typhoid Fetee, 
Althongh the mortality from typhoid fever flnctnates more or less from. 
year to year, it is gratifying to note that it is being gradually reduced, 
and, not withalan ding some local outbreaks that might have been, avoided, 
the mortality from this disease in 1902 and 1903 was the lowest ever 
returned ia the state, the number being 72 and 86 for these years. 



The cause of this gradual suppression of typhoid fever is due chiefly, 
and we might say almost wholly, to the improved condition of public and 
private water supplies. To what extent the work of the State Laboratory 
of Hygiene, in pointiDg out. several hundred dangerous and suspicious 
sources of water supply, has been conti-ibutory to the reduction of typhoid 
fever during the last three years, since this work haa been in progress, is 
a point which, although not provable, is worthy of consideration. 

Daring the past 20 years there have been returned 2,467 deaths from 
typhoid fever in this state, or an annual average of 123-|-. The diagram 
herewith inserted shows the number of deaths to each 10,000 of the living 
popnlatioa for each year of the period named. 
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By age periods, the nnmber of deaths vere as follows : Between one 
and 10, 258 ; between 10 and 20, 556 ; between 20 and 30, 693 ; between 
SO and 40, 306; between 40 and 50, 190; between 50 and 60, 142; 
between 60 and 70, 141; between 70 and 80, 111 ; over 80, 37; age not 
stated, 88. The rate per 10,000 of the living population of the same age 
period is graphically shown in the diagram. It will be seen that the 
greatest liability to the disease is in persons between the ages of 20 and 
80 years, and from that period rapidly falls to the 60-70 period, after 
which there is a gradual rise for the remaining life periods. 

Diagram ehowing deaih rate to each 10,000 population of the tame age period. 
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Scarlet Fevee. 

In 1902 only four deaths were returned from scarlet fever in New 
Hampshire, and in 1903, nine deaths, these figures being the lowest ever 
reported in this state during its re^stration period. 

The annual average number of deaths from this disease for the past 20 
years was 31, the total nnmber for that period being 623. 
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The diagram herewith given shows the Dumber of deaths to each 
10,000 of the population for the years given, and vividly illnstrateH ite 
.annnal variations. A local epidemic, uncontrolled, makes a marked differ- 
ence, as illnstrated under the year 1901, from the epidemic in Keene 
■which resnited in 20 deaths. 

The low general mortality from scarlet fever is doubtless due to meth- 
■ods of isolation and disinfection now carried out by local boards of health, 
-and were it not for snch precautions a m.uch greater death rate would 
probably result. The mild, unrecognized, " walking " cases are the most 
prolific source of the spread of the infection, and are, by their very 
nature, beyond the control of health authorities. 

Smallpox. 

At the time of going to press with this report there is not a case of 
.-smallpox in New Hampshire, and has not been for several months. 
During the past two years there were reported to the board by local 
health officers 720 cases of smallpox, as against 636 cas^ for the two 
preceding years. It will, therefore, be seen that in four years we have 
had in New Hampshire 1,356 cases of smallpox that were reported to the 
State Board of Health, while it is quit© possible that there may have been 
^n occasional unreported case. 
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The mild type in which the disease prevailed is evidenced by the fact 
that of thia great total there were only 13 deaths. 

The protective value of vaccination has been demonstrated during thi» 
outbreak in a moat emphatic way. It is a fact that the person who keepa 
well vacdnat«d will not contract smallpox, and that if once succesafully 
vaccinated, even in childhood, the danger of contracting the disease ia 
exceedingly amall. 

Nearly all these cases' doubtless exposed some vaccinated persons to 
the infeclioa of the disease, and yet a case of varioloid seldom occnn'ed. 
The board of health of Manchester, in handling 162 cases of smallpox in 
1893, found but one case of varioloid. 

The protective power of vaccination is so well proven that there ought 
to be no controversy, whatever, as to its value. 

Following is a table showing the towns in which smallpox occurred 
during the two years ending November 1, 1904, with the number of caae» 



SnuUlpox in New Sampghir 
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Measles. 
In 1902 nineteen deaths were returned from thia cause, and in 190S 
thirteen. During the past 20 years there have been reported in thia state 
896 deaths from measles, an annual average of 19-|-. By age periods, for 
the 20 years, the mortality was as follows ; Under one year, 127 ; one to 
five, 170; five to ten, 28; ten to fifteen, 12; fifteen to twenty, 16; twenty 
to thirty, 12 ; thirty to forty, 11 ; forty to fifty, 4 ; fifty to sixty, 7 ; sixty 
to seventy, 3 ; seventy to eighty, 3 ; over eighty, 1 ; age not stated, 3. 
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Whooping Cough, 
For the years 1902 and 1903 there were exactly 31 deaths each year 
from whooping cough. Of the 62 deaths, 44 were infants under one year 
of age. No deaths among adults were reported froia this cause. 

He AST DiBEASB. 

Under this term, which in some respects U a misnomer, are returned 
more deaths than from any other disease except consumption and pneu- 
monia, and in an occasional year these relative positions have been trans- 
posed. In 1898 heart disease ranked first as a cause of death in this state ; 
in several years it ranked second ; in a number of years third, and in one 
year fourth in order of fatality. The following table shows the number 
of deaths from this cause from 1884 to 1903, inclusive, with rate for each 
year, and also the average rate by five-year periods. It will be seen, 
when viewed in groups, that there has been a shght increase in each suc- 
ceeding period. 

De>Uh» from heart dUeiue, 1884 to 1903. 
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Cancee. 
The reported general increase in cancer in many states and countries 
renders this subject one of vital importonce, and especially so considering 
the nature of the malady. It is gratifying, however, to leara that apparent 
progress is being made in the investigations of this diseaee, which leads 
one to believe that ultimately its true cause may be found and possibly a 
successful method of treatment. Scientific study is now being made of 
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this disease in laboratories equipped with every facility and all that money 
can do, and it is not improbable that great results may be accomplished. 
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The above table gives the number of deaths from cancer in New 
Hampshire for the past 20 years. Its steady increase, only slightly fluc- 
tuating, is noticeable, and is vividly illustrated in the diagram, which 
shows the number of deaths from this cause to each ten thousand of the 
population for the years given. During this period there were returned 
5,210 deaths from this disease, or an annual avere^e of 260-4-. ^7 *g* 
periods the deaths were aa follows; From one to ten, 19; ten to twenty, 
21 ; twenty to thirty, 65 ; thirty to forty, 283 ; forty to fifty, 643 ; fifty to 
siKty, 1,119; sixty to seventy, 1,376; seventy to eighty, 1,167; over 
eighty, 461 ; age not stated, 56. 
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Apoplexy. 

This is another cause of death that merits consideradoD on acconat of 

its alightlj increasing proportions. The diagram illustrates this increase, 

which haa been almost constant daring the 20 years of our accurate regis- 

tration period. 

The table ia inserted for the purpose of showing the total number of 
deaths fi-om this cause and also the age period of the decedents. 
DeaOtgfrom apoplexy by age periods, ISS^to 1903, inclmive. 
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Bright's Disease. 

This IB one of the moat serious chronic diseases with which we have to 
contend. A somewhat startling increase in ite mortality should mark 
this subject for special study by physicians and sanitarians. The cause, if 
preventable, as it doubtless is to a greater or leas extent, should be pointed 
out as a matter of public instruction. Some of our ablest writers place 
over-eating, especially of meats, first in the list of causes. Perhaps, as 
contributory causes, should be considered adulterated foods and those to 
which preservativeB have been added, the use of alcoholic liquors, lead in 
drinking water, hereditary influences, irregular habits with nerve tension 
— in fact, everj^hing that continuously impairs or disturbs the normal 
functions of digestion, assimilation and elimination may probably be con- 
sidered either aa predisposing to, or actually causative of, kidney degener- 
ation. 

The actual progress that the disease has been making is more graphic- 
ally illustrated in the diagram herewith given, which shows the number 
of deaths from it to each 10,000 of the population from 1884 to 1903, 
inclusive. 
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That ita actual mortality, as well as the ages of decedents, may be 
studied, the following table is given. 
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Increasing and Dkckkasing Causes of Death. 

In the foregoing review of some of the spedfied causes of death we 
have shown that there has been a marked diminution in the death rate of 
Dearly all of the so-called contagious and infectious diseases, which les- 
sened mortality has doubtless been due to intelligent preventive and 
anpervisory methods employed in dealing with these diseases. 

On the other hand, some of the more prominent causes of deatb, the 
mortality from which is increasing from year to year, have been exhibited 
{or the purpose of calling especial attention to these facts, with a view to 
developing an interest in the subject, and in means and methods of con- 
trolling, as far as possible, their ravages. 

The gratifying feature found in a review of the entire field, so far as 
the causes of mortality are concerned, is, that notwithstanding the greatly 
increased death rate from certain diseases, the total mortality of the state 
. was never so low as at the present time. If the increased death rate in 
the certain diaeaaea referred to were not offset by a more than con-espond- 
ing dimination in other maladies, the death rate for the state would be 
increasing, instead of decreasing, as It is. 
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The Indigent Insane. 
' As a board of commisaionerB of lunacy, we have transferred to the New 
Hampshire Stat6 Hospital, for remedial treatment, during the period cov- 
ered by this report, 307 patients, while the whole number receiving auch 
treatment, including those previously committed during the two years, 
was 369, and at the close of the period represented, September 30, 1904, 
there remained at the State Hospital under remedial treatment by order 
of the board, 208 persons. During this period a fraction over 15 per cent. 
of the cases were discharged recovered. In this connection the following 
table may be of interest : 

The following shows the number of commitment, dUchargee and dtathi of insane peraons 
at Uie institutions named, during ike year ending September SO, 1904, also the number 
of inmates remaining at these ingtituMoTi) at the latter date, at shown by the records of 
the board. 



AaylQms for iDBSDe. 


1 

i' 


li 
It' 


J 
1 


i 




•n 


803 


'S 


























■! 






















1 










82e 


S40 


... 









The nimiber of insane persons at the several institutions in the state 
on October 1, 1904, was larger than ever before reported. The number 
returned for each year since the creation of this board is as follows : 1889, 
634; 1890,657; 1891,674; 1892,670; 1893,629; 1894,684; 1895,712; 
1896,725; 1897,730; 1898,733; 1899,764; 1900,760; 1901,768; 1902, 
736; 1903,759; 1904,826. 

Local Boabds of Health. 

It has been the aim of the State Board of Health to keep in close touch 

with the local boards throughout the state, and to give them all the aid 

and information possible in matters pertaining to their of&<uaI duties. 

Many letters, circulars, pamphlets, etc., are distributed to this end. 
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Copies of Hanitaiy laws, placards, blanks for reports, etc., are forwarded 
from the State Board. S]>ecial advice is givea.in all difficult matters- 
oonfronting local boards of health, when requested, aod occasioDally an 
inspector is sent to assist them. 

While this volume is in press a School of Instniclion for Health Officers- 
and Sanitary Conference is being held. The following programme shows, 
the t:pics being considered, while the discussions that follow, and the 
numerous questions asked in connection with the execution of sanitary 
work make such a conference of great value to local health officers. 

PROGRAMME. 

Wednesdai/, December IJ^ 1904, Morning Session, 11 o'clock. 

1. Calling meeting to order, by Granville P. Conn, M. D^ president 

State Board of Health. 

2. Announcements, by Irving A. Watson, M. D., secretary State Board 

of Health. 

3. Address of welcome, by His Excellency, Hon. N, J. Bachelder, gov- 

ernor of New Hampshire. 

4. Paper, "Some Erroneous Ideas about Water Supplies and Water 

Works," by Robert Fletcher, Ph. D^ C. Et president and eo^eer 
Hanover Water Works, member State Board of Health, 

5. Discussion. 

Afternoon Session, December I4, ^-SO o'clock. 

6. Paper, " Some Thoughta on Sanitation," by G. P. Conn, M. D^ presi- 

dent State Board of Health. 

7. Paper, " Dufiea of Boards of Health in Suspected Cases of Smallpox,** 

by George Cook, M. D., Concord. 

8. Paper, " Examination of Milk Supplies," by Carl O. Seaman, inspector 

of milk, Manchester. 
9- Diijcassion of papers. 

JEvening Session, December I4, 7.S0 o^clocJc. 

10. Paper, " The Duties of Health Officers," by Henry D. Helton, M. D, 

secretary Vermont State Board of Health, Brattleboro. 

11. Paper, " The Adulteration of Food Products " (with specimens, etc.),, 

by H. E. Barnard, B, S., chemist State Laboratory of Hygiene, Con- 
cord. 

12. Discussion of papers. 

Evening Session, December 15, 7.S0 o'clock. 
19. Paper, "The Tuberculosis Problem, and Some Suggestions in Dealing 
with It," by Edward 0. Otis, M. D., president Boston Association for 
the Heiief and Control of Tuberculosis, Boston, Masa. 
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20. Paper, " The Open-Air Treatment of Cooanniption " (illuatrated with 
the stereopticon), ,by Frederick L. Hills , M. D., aasUtant Baperin- 
tendent New Hampshire State Hospital, Concord, 

21. Discnssion. 

Friday, December 16, Morning Sestion, 930 o'clock. 
isa. Announcements, by State Board of Healtii. 
^3. Unfinished businese. 
24.- New busineas. 
25. QuestioaB and anawera. 

Watke StrppLiES. 

The work now being done by the board in the direction oC better pro- 
tection for public and private water anpplies is large, as will be seen by 
special reports elsewhere. The importance of this work ia beyond calcu- 
lation, in that it places a safeguard about the health of communities. 
Many sources have been found to be polluted to a dangerous extent and 
have been closed ; other supplies have been pointed out as suspicious, and 
in tliese cases efforts are being made to secure water from better sources. 
Many samples from summer-resort localities have been analyzed, and no 
«£Forts are spared in this, and in other directions, to protect the health of 
the summer visiter. 

The most notable instance of the abandonment of a dangerous water 
«upply and the substitution of another of undoubted quality was at Little- 
ton, a special report upon which may be found on page 107. 

It is the purpose of the board to analyze samples from ^1 the public 
water supplies of the state at least once in four months, and to this end 
the cooperation of the management of such supplies is solicited. 

The Chloeine Map. 
Nearly every portion of the state has been covered by careful succes- 
sive analyses of unpolluted waters, for the purpose of determining the 
normal chlorine in the uncontaminated watera of every town in the state. 
It ia necessary to have such data in order to calculate the significance of 
the amount of chlorine found in public and private water supplies. Had the 
^fltate not been covered in this manner and the facts secured, it would be 
impossible to determine whether a given sample of water did, or did not, 
have an excessive amount of chlorine. If found in esce^ of the normal 
.amount, it points to pollution from some source or other, which is gener- 
.ally easily traced. In some cases it also serves as a warning of danger, 
which should be heeded. Its significance, therefore, is important, and for 
this reason it became necessary to make the investigations to determine 
the normal chlorine. 
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The Sasitaet Bullbtis. 



The Sanitart/ BvUeiin has been iaaued quarterly for the past five yeara^ 
and it is believed to have accompliahed an educational purpose that more 
than juatifieB its publication. It ia a medium through which the State 
Board of Health reaches local authorities and the public in a manner that 
could not be done without meana of this kind. Some of the recent issues 
have contained reports upon the analysis of foods at the State Laboratory 
of Hygiene, which has already done much to prevent l^e sale of adulter- 
ated and fictitious foods in this state. The aim has been to place thes^ 
reports in the hands of every dealer in the state, and to that end as com- 
plete a list of wholesalers and retailers as it is possible to obtain is kept as 
a mailing list. 

The fact that this publication is accepted as second class matter makes 
it p<»sible to distribute it widely with small expense. 

Recoiids Copied, and in the Office of the Board. 

The earher records of births, marriages and deaths were returned to tho 
state upon large sheets, which were folded and tied up In pack^es and 
packed away, and therefore inaccessible for reference purposea. 

The Legislature of 1901 passed a joint resolution providing for tho 
indexing of these records. Upon considering the question it was decided 
that the most feasible way to make them serviceable was to have each 
record copied upon a card by itself, and to file them in the same manner 
that aimiiar records in the past few years have been. Five clerks bave^ 
therefore, been employed for several months upon this work, and it ia now 
gO nearly completed that the services of tour of them have been dispensed 
with, and the remainder of the work will soon be finished. 

Up to the present time 250,169 individual records have been copied 
and filed, and thus made available for immediate reference. There are 
now on file in the department of vital statistics in the vicinity of probably 
750,000 to 800,000 individual records of births, marriages and deaths 
which have occurred in New Hampshire. 

It is needless to say that these records are frequently consulted and 
that in many instances they have proven to be of great value. Many of 
them constitute the only record of the case in existence. Means to pro- 
tect these valuable records from fire should be provided without unneces- 
sary delay. 

The Tkeatmknt of Indigent CoNSUMPrivEa, 

The last Legislature appropriated $5,000 for each of the years of 1903 

and 1904, for the purpose of providing remedial treatment for indigent 
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mptives. This work has been carried out by the State Boar^ of 
<!haritieB and Correction, with the uaoal satiBfactory results that come 
from aanatorium treatment. 

The report of the board referred to shows that 46 patients received 
treatment under the provisions of the act referred to, 45 being treated at 
a sanatorium in New Hampshire, and one in a similar institution in New 
Tork. Of the 45 referred to, when discharged, 8 per cent, were arrested 
■cases, 74 per cent, improved and 18 per cent, unimproved. Only five of 
these cases when received were in the incipient stage of the disease, while 
the remainder were nearly equally divided between well-marked and 

The fact that so excellent results were secured from this class of cases 
must he considered, in the light of former experience with the disease, as 
remarkable, and, further, as one more among the many proofs that sanato- 
rium treatment is far in advance of any other in its results. 

For further statistics and details concerning this work reference should 
be had to the report above referred to. 

Sulphate of Copper in the Destbuction of AuiM in Water 
Supplies. 

Considerable interest has recently been aroused in a report by George 
T. Moore, physiologist and algologist in charge of laboratory of plant 
physiology, United States Department of Agriculture, on experiments 
with sulphate of copper in the destruction of fresh water algse. 

These microscopic plant growths, at certain times of the year and in 
■certain watera, produce a fishy taste and an objectionable odor, and it has 
been found to be a serious problem to deal with them. 

In the experiments referred to the amount of sulphate of copper used 
varied with the conditions, the character of the aquatic plants, etCT but 
■approximated one part to one million parts of water to be treated. 

Other experiments of this kind carried on in different parts of the conn- 
try have been generally successful. Enough has been accomplished of a 
satisfactory nature to lead to the belief that the agent will prove to be of 
great value when the essentials to success are fully understood and com- 
plied with. 

In this volume will be found a report on the treatment of the water 
supply of Hanover by this method. In these experiments one part sul- 
phate of copper to four .million parts of water, was the proportion, as 
nearly as could be estimated, and the resulte were most satisfactory. 

Prof. H. N. Kingsford, who made the experiments, states that in his 
opinion the greatest, and practically the only, danger in employing this 
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treatment is its destructive effect upon fish, and that in no caae shoald it 
be need without first becoming familiar with the bottom of the reservoir 
or pond. In Professor Kingsford's opinion the failures reported have 
1[>een due to unfamiliaritj with the particular case to be dealt with. 

We suggest that this matter ia worthy of consideration by all water 
■companies whose supplies are rendered objectionable by the growth of 
aigm. 

Laboeatokt op Hygienb. 

The very large amount of work done in the State Laboratory of Hy^- 
■ene is quite fully reviewed in thU report. The work of the chemical 
department has been largely devoted to the analysis of water supplies and 
"the investigation of food products, and in these directions a large amount 
of labor has been accomplished. The same remarks are applicable to the 
bacteriological department. It will be seen that the investigations which 
have been made have been many and of inestimable value in connection 
with the diagnosis of tuberculosis and diphtheria. The interpretation of 
bacteriological examinations ia not, in some cases, so thoroughly under- 
stood as is desirable. Upon these points we would refer to page 221, 
-concerning the interpretation to be placed upon results in the examination 
-of sputum, and to page 228 upon similar points in connection with diph- 
theria. 
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EXAMINATION OF WATER SUPPLIES. 



In the report of the State Board of Health for 1901-1902 is included 
under this title a discussion of the sources of water supply of the state, 
the results of the analyses made at the Laboratory of Hygiene, and the 
methods employed in coUecting and analyzing samples. The vork has 
been continued during the past two years along simUEir lines, although 
the constantly widening field has brought new problems and suggested 
new ideas for study. 

It has been the desire of the laboratory to make analyses of all public 
water supplies at regular intervals, and in that way to keep under a con- 
stant supervision the quality of these waters, that are the only supplies of 
more than half the people of the state. In making these analyses we 
have had to depend upon the ownere and superint«n dents of the water 
works to collect and ship us the samples, and as in many cases the impor- 
tance of the work has not been understood by them, it has been impossi- 
ble to make as frequent examinations as are desirable. 

We have done enough, however, to establish fully the fact that all 
water supplies, no matter how pure they may appear, are liable to con- 
tamination, and need frequent analyses as a protection against pollution 
from unknown sources. In several instances we have discovered signs of 
a pollution that when investigated disclosed a serious condition of the 
water. It will be our policy in the future to make analyses of all public 
suppUes at least four times a year, and if the conditions are at all unusual 
or unsatisfactory, as frequently as is necessary to determine the true 
quality of the water. 

Since the estabUshment of the Laboratory of Hygiene we have made 
sanitary analyses of water whenever requested to do so by owners and 
users of supplies. As a result of this unconditional policy we have been 
compelled to analyze very many samples from sources that were not ex- 
posed to pollution and whose purity was unquestioned. 



^d by Google 



4 STATE BOAKD OP HEALTH. 

While the value of such analyses may be considerable to the owner of 
the supply who has a personal pride in having his spring or well pro- 
nounced "pure," they are of little importance in removing sources of in- 
fection and disease and do not concern the public health in any way what- 
ever. We have therefore decided that in the future all requests for anal- 
yses muHt be made either by local boards of health or at the advice of a 
physician, and that ho waters will be analyzed unless accompanied by a. 
satiflfactory explanation of the reason for the request. 

During the past two years 1,577 water samples have been analyzed. 
In order to show clearly the results of these analyses we have prepat^d 
the following tables and diagrams, which represent in a graphic manner 
the general character of our water supplies : 



Diagram No. 1. — Shaming total number of water eupplies examined, and the s 
from which they were derived. 

1577. Total number of BuppUea examined. 
947. Well anpplies. 



414. Spring supplies. 
104. Pond anpplies. 
112. Stream supplies. 



Diagram No. S. — Showing total number of public water gupplie» examined, and the 
sources from which they were derived. 



Total number of supplies examined. 



Spring supplies. 
Well supplies. 
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Diagram No. S. — Showing retults of examinationt of waUr attppliei 
1577. Total number of Buppliea eiamined. 



306. Donlitful. 

713. Bad and doubtful considered in one class. 



Diagram No. 4- — Showing reavlU of examination ofpn 
1311. Total number of Bupplies examined. 


vote water supplies. 


fll8. Good. 




608. Bad. 




20e. Doubtful. 

098. Bad aud doubtful considered in one class. 





Diagram No. S. — Shoviijig restdts of examinaiionx ofpublie ui 
260. Total nnmber of supplies examined. 



4. Bad. 
I 
16. Doubtful. 



Diagram No. 6. — Showing reatdli of examiiiatitma of private well euppliei 
916. Total number of well supplies examined. 



141. Doubtful. 
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Diagram No. 7. — Shewing remdte of examinationt of private tpring tupplia. 
806. Total number of spring Erapplies exEuninod. 



43. Doubtful. 
809. Total number of good sappliea, ignoring the presence of lead. 



Diagram No. 8.— Showing remUt of examinatwni iff pond r 
104. Total number of pond eappliea examined. 



8. Bad. 

■ 
12. Donbtfttl. 



Diagram No. 9. — Showing residle of examinaiions of stream mppliet. 
112. Total number of stream supplies examined. 



4. Bad. 
10. Donbtfol. 



Of the waters from the 1,577 supplies examined, 864, or 64.1 per cent., 
were of such quality as to be above suspicion, and were reported aa good ;. 
507, or 32.1 per cent., were without doubt polluted and unfit to drink ; 
and 206, or 13.8 per cent., were neither good enough to be included in the 
first class, nor polluted to such an extent as to make them wholly unfit 
for use. This last class, which we will call doubtful, includes waters that 
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have received pollutioii in the paet but at present are not being contami- 
nated, or, if so, by only small quantities of fitered sewage. 

To malce the comparison more clearly seen, and since sooner or later the 
doubtful waters will become polluted, let us consider but two olassea of 
water, good and bad. Then of the 1,577 waters we find 864, or 64,1 per 
cent., good, and 713, or 45.9 per ceot., bad. 

Bat this table includes all waters analyzed, among wMoh are 266 sam- 
ples from public supplies ; 92.5 per cent, of which were good, 1.5 per cent. 
bad, and 6.0 per cent, of doubtful quality. Since auch a great proportion 
of the public supplies are pure, the addition of these figures to those of 
the private supplies makes the latter appear more aatiafactoiy than they 
really are. 

Deducting analyses of waters from public supplies we find that of 1,311 
private supplies, 618, or 47.1 per cent^ were good; 503, or 38.4 per cent., 
were bad, and 190, or 14.5 per cent., were doubtful; or, classing bad and ' 
polluted waters together, 693, or 52.9 per cent, of the supplies examined, 
were bad. 

The percentage of pure supplies is somewhat lower than that given in 
the last report, for the reason that included in the list of bad waters are a 
great many supplies that were condemned because they contained large 
amounts of lead, but which, if free fm>m lead, would be of good quality. 

We have made another classification based on the sources of these 
waters, and considered them as surface, spring, and welt waters ; and since 
the surface waters received were of two classes we have further subdivid- 
ed this source into pond and stream waters. One hundred and four pond 
waters were examined and 89, or 85.6 per centT were found to be potable, 
or, in other words, of good quaUty for drinkiog purposes ; 3, or 2.9 per 
cent., were bad; and 12, or 11.5 per cent., were doubtful. It is true that 
several of the waters classed as good contained an excess of vegetable mat- 
ter during a portion of the summer, but this condition is only temporary) 
and usually produces no Ul effect ' 

Of 112 stream supplies, 98, or 87.5 per cent., were of good quality; 10 
or 8.9 per cent,, were doubtful; and 4, or 3.6 per cent^ were bad. 

Very few private supplies are obtained from ponds or streams, and the 
^gures ^ven above apply, with but few exceptions, to the public supplies. 

Of 366 spring sources, 186, or 50.9 per cent, were good ; 137, or 37.4 
per cent^ bad ; and 43, or 11.7 per cent., doubtful. These figures do not 
express the sanitary condition of our springs, for 114 of the 137 bad sup- , 
phes were naturally very pure, but contained lead in considerable quanti- 
ties, and were necessarily reported as bad. If we ignore the effect of the 
lead, or, better, consider the condition of the water at its source, we find 
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that of the 866 spring vatere examined, 809, or 84.4 per cent., were pota- 
ble. 

Besides the large number of spring waters coDdemced for drinking be- 
cause of the great amount of lead present, many other supplies were also 
contaminated by lead and probably, in many ca^es, should also have been 
classed as unfit for use. But the fact that a great number of spring sup- 
plies are conveyed through lead pipe and that in many instances the cost 
of relaying with iron or tin-lined lead pipe is prohibitive, has made it 
seem best not to condemn all waters containing lead. ' We have therefore 
considered that where no injurious effects of lead had been observed, with 
due caution, water containing as high as .0400 partti of lead per 100,000 
can be taken without injury. It is true that in some cases even .0400 
parts of lead per 100,000 has produced marked injurious effects, but in the 
great majority of cases, where there is no unusual susceptibility to lead 
poisoning, the presence of this amount has been followed by no 111 reaulte. 
We showed in our last report that marked symptoms of lead poisoning 
developed in 65 per cent, of the families using water containing lead, and 
we suggested that, in view of this great risk, all waters flowing through 
lead pipe should be analyzed for the purpose of finding the character of 
the water and its effect upon the pipe, and that, wherever possible, some 
other form of pipe should be substituted. 

When lead pipe is in use great care should be taken that the water is 
not allowed to stand in the pipes, but is delivered to the user in a con- 
stantly flowing stream. If, however, it is impossible to allow the water to 
flow continuously, the pipes should be emptied before drawing water for 
use. 

We hope that whenever new supplies are to be connected for drinking 
or domestic purposes, some other form of pipe than lead will be employed, 
and that, as rapidly as possible, al! lines of lead pipe will be discontinued 
in favor of some more suitable pipe. 

Considerably more than half the samples analyzed have been from pri- 
vate well supplies, and the resulte obtained are of the utmost importence 
in showing the condition of the water which is used by nearly one half 
the families of the state. While spring supplies are common in some 
towns, by far the greater part of our population not provided with public 
service depend upon the well supply for water for drinking and domestic 
use. 

Of the 915 private well supplies analyzed 413, or 45.1 per cent., were 
pure ; 361, or 39.4 per cent., were bad, and 141, or 15.5 per cent^ were of 
doubtful quality. Or counting both bad and doubtful waters in the same 
class, we find tiiat 602, or 64.9 per cent, of the well waters examined, 
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-were unanitable for iise. These figures show a decided improvement over 
Hioae obtained as a resiilt of the first two years' work of the laboratory, 
when but 34.3 per cent, of the well supplies were found to be of accepta- 
ble quaUty. Ninety-nine of the 361 bad supplies were so classed because 
lead was present in excessive quantities, and it is probable that with some 
other form of service pipe they would be suitable for drinking. 

It is not surprising that many wells are polluted, because the universal 
custom of grouping the house, bam, and water supply within easy reach 
of each other has made the well the center of drainage area for all house- 
hold sewage and farm yard waste. Great numbers of these old wells are 
still in common use, and, save where analysis has proven the water to be a 
filtered sewage, of good repute in the community. 

The importance of an analysis of these well waters cannot be overesti- 
mated. In some towns where the public sentiment has been aroused, 
series of analyses have shown that not a single well in the thickly settled 
villages has been suitable for use, because of the presence of sewage ef&u- 
«nts. Where such conditions exist, and our results convince us that they 
are by no means uncommon, a water supply, brought from some uncon- 
taminated source, becomes a pubUc necessity. 
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With but one exoeptioa, — the town of Winchester, — every town in th& 
state of over 2,000 inhabitants has a water system operated either by the 
town, fire precinct or by private companies. There are a number of towns- , 
with a popolation of over 1,500, with compact villages and important 
manufacturing induBtries within their limits, that have no supplies for 
drinking and domestic use or for protection from fire. On the other 
band, many towns and villages with less than 1,500 inhabitants have 
installed water syBteniB that fumiah their residents excellent supplies of 
pore wat«r at a very small ezpense to each householder. A large number 
of country towns are so sparsely settled that the individual supply is all 
that is required. 

Of the 235 towns in the state, but 78 have water-supply systems; the 
remaining 157 towns rely upon springs and wells. The 78 towns have 88 
supplies, of which 22 are owned by the town, 12 by a precinct of the tewn, 
and 54 by private individuals or corporations. 

Forty-five thousand seven hundred sixty-seven families, representing 
228,835 persons, or 55.6 per cent, of the popnlatjon of the state, are sup- 
plied by these 88 s^tems. The supplies also furnish much water for 
manufacturing operations, fire protection, street sprinkling, public build- 
ings, etc. Of the 88 supplies 38 are derived from springs, 25 from ponds, 
15 from wells and 15 from streams. Several of the pond supplies are in 
reality impounded streams or low areas. with abundant springs whose flow- 
age is collected in an excavated basin. Twenty-one of the pond supplies 
have an area of 11,797.5 acres, and very generally have an uninhabited 
watershed. Lake Winnipeaaukee, which is the source of the water sup- 
ply of Laconia and Lakeport, is not included in the area of the ponds 
given above. 

Forty-nine of the systems are operated by gravity alone, and 39 sup- 
plies are pumped to reservoirs and standpipes. The 30 reservoirs in the 
state have a capacity of 89,448,300 gallons, and the 9 standpipes a capa- 
city of 2,326,700 gallons, a total capacity of 41,774,000 gallons. 

There are * 768.1 miles of distributing and service pipe in use by the 
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various syatema, the length per system varying from .6 to 100 miles. 
Forty-nine systems use cast-iron distributing pipes; 12, galvanized iron; 
8, cement-lined pipe ; 7, lead ; 4, wrought iron ; and 4, wood. The sup- 
ply pipe in oae is constructed as follows ■ 40 systems employ galvanized 
iron pipes ; 21, cast iron ; 14, lead ; 5, wrought iron ; and 3, cement-lined 
iron. One system of supply pipe is of wood. 

From a study of theae figures it appears that a majority of the systems, 
use cast-iron pipe for distributing mains, and galvanized iron supply pipe. 
Cast-iron supply pipes are also extensively employed and several of the 
smaller systems still convey their water through lead distributing muns- 
and supply pipes. In some instances trouble from lead poisoning is 
reported where lead pipes are used. From the fact that all our New 
Hampshire waters are soft and attack lead vigorously, all systems laid in 
the future should be some form of iron pipe, either plain cast iron, galvan- 
ized iron or cement-lined iron. There are still a few systems in use that- 
carry water through wooden pipes. In one instance considerable trouble 
has been experienced with these pipes, which were clogged badly with 
vegetable growth and imparted a disagreeable odor and taste to the water. 

With very few exceptions the water supplies are of excellent quality. 
Three small private suppUes in the town of Amherst, which are distributed 
by lead pipe, contain very considerable amounts of lead ; however, thus far' 
no injurious results seem to have followed the use of the water. A small 
supply at Durham has been somewhat polluted by sewage in the past, and 
several oases of sickness are attributed to its use. The supply has been 
thoroughly cleaned out and the entrance of sewage prevented, so that at 
present the water is much im.proved in quality. While surrounding con- 
ditions are not of the best, no further trouble is to be anticipated from use 
of the water. 

The system of the Hanover Water Company is supplied by an artificial 
pond 34 acres in extent. The water has never been of wholly satisfactory 
quality because of the excessive amount of organic matter present, which 
at times renders it very offensive to taste and smell. As the bottom of 
the pond becomes freed from vegetable matter, the quality of the waler 
will improve until it eventually becomes similar in character to our nat- 
ural pond waters. 

The company has recently acquired control of all the farm land border- 
ing on the reservoir, and has thus insured their supply against contamina^ 
tion by surface wash from cultivated lands. 

The supply of the Exeter water works is obtained from an artificial pond 
some 20 acres in extent, and is similar in quality to the Hanover supply. 
The supply of the Gloffstown Are precinct is derived fi-om a reservoir fed 
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~by spriiigs and a brook which drains from a swamp of aboat 100 acres. 
This brook water renders the supply excessively high in oi^anic matter, 
specially during heavy rwns or a wet season. It is nndoubtedly true that 
the many cases of intestinal disturbances occurring during the summer 
months are due to the quality of this water. Steps are now being taken 
to keep out of the reservoir the waters draining from the swamp. When 
this is accomplished a very excellent supply will be afforded the precinct. 

The supply of Antrim is a pond, the outlet to which has been dammed 
until it now flows a much larger area than formerly. Care waa not taken 
to remove all vegetable mold from the surface of the ground which was 
flowed, and in consequence a very abnormal condition of the impounded 
water has occasionally resulted. 

All our observations show that it ia impossible to obtain an acceptable 
water supply by creating an artificial pond by damming and impounding 
a stream and flowing areas hitherto covered with vegetable growth, unless 
such areas are carefully stripped of all surface deposits, trees, stumps, roots 
and vegetable debris. If any vegetable growth is covered by the water it 
will slowly decay and impart to the supply a very decided color, odor and 
taste, and, as well, provide suitable food for innumerable organisms which 
may also have a deleterious effect on the quality of the water. 

The supplies of Raymond, Lebanon, Franklin, Derry, Tilton and North- 
field are discussed at length in special report*. 

The condition of the water of our public supplies should be a source of 
gratification to all residents of the state. In purity, palatabihty and free- 
dom from unplei^ant color, odor, tui'bidity and sediment they are unex- 
.ceUed, 

If their present high standard of purity is maintained by constant super- 
vision we shall not again experience such a deplorable epidemic of typhoid 
fever as that which swept Littleton m the winter of 1902. If, however, a 
scarcity of water prompts owners or superintendents of supplies to supple- 
ment their system by drawing upon sewage- polluted streams, the danger 
«f epidemics will be ever present. 

Following are reports by cities and towns alphabetically arranged. All 
results are given in parts per 100,000 : 

AcwoETH. — No public water supply. Families get their water from 
wells or from springs, and lead pipe is used as a rule. Water from eleven 
supplies waa analyzed. Five supplies were of good quality, one was doubt- 
ful and five supplies were condemned aa unsuitable for use, on account of 
the presence of large amounts of lead. 

Albany. — There ia no water supply other than wella and springs. The 
wells are mostly dug ; a few are driven. 
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ALBXA.NDBIA. — No publlo Bupply. Water ia obtained from private 
wells and springs. One supply was examined which proved to be of 
good quality. 

Allenstown (Suncook). — The Suncook water works, established in 
1877, is supplied from a pond of 25 acres and an average depth of 15 feet. 
The water runs through five miles of galvanized iron distributing mains^ 
by gravity, to 60 families. Twenty per cent of the population take this- 
water. 

Chemical Examination of Water from Suneook Waier Work*. 
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Chemical Examinatioa qf Water from Baker and Dearborn Supply. 
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Samples from 11 private supplies have been examined, of which five- 
were of good quality, three were in doubtful conditioii and three were 
wholly unsuitable for use. 

Al8te4d. — No public supply. Four well supplies were examined, three 
of which were unsuitable for use, 

Alton. — No public supply. The Alton & Alton Bay Water -Works. 
Company, established in 1892-93, supplies about 100 families (90 per 
cent of the population) with water from a spring, except in dry weather. 
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when it is pumped from Lake Winnipesaiikee to a reservoir of 160,000 
gallons' capacity. 

•Chemical Examination qf Water from Faiteet <tf Supply of Alton & Alton Bay 
Water Company. 
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i private well anpply was 



Besides the above analysis of public waters o 
'examined and found to be of good quaUty. 

Amherst. — No public supply. Several private Buppliea furnish spring 
water to some 40 families. 
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The water from these supplies is of excellent quality, but dissolves lead 
readily. There are, however, no cases of lead poisoning recorded from 
use of the water. 

Three private well supplies were also 'examined, all of which contained 
lead, although in other respects they were of good quality. 
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Andovbk. — No public supply. Andover Center is supplied with water 
iiom springs on the soath side of Ragged Monntain. 

Chemical Examination of Water Supplied Andover Center. 
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The water from 14 private supplies was examined, and all were of good 
qoaJity except two spring supplies that contained much lead, and two wells 
badly polluted by sew^e. 

Antrim. — A water supply was installed by the town in 1898, the source 
being a pond of about 16 acres in area, and of an averse depth of 16 feet. 







Chemical Examination of Water from Public Supply. 
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Fifteen private supplies were examined, 10 of which were of good 
quality, four well supplies were of doubtful quality, and one was wholly 
unsuitable for use. 
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AsHLAifD. — The town operates a public water supply of exoelleDC 
quality. 

Chemical Examination of Water from Tap of Toaa Supplji. 
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Eight private supplies were examined, all of which were good, although 
the presence of lead in three spring waters rendered the Bupplies uDeafe. 

Atkinson. — Ko pubUc supply. Water is obtained from private wells- 
The two well supplies examined were of good quality. 

AuBTiBN. — No public water supply. There is one private supply from 
which seven families are forniahed, and one public watering trough for 
the town. But one supply was examined, and that was found to be very 
badly polluted. 

Barnstead. — No public supply. Of the three well waters examined 
two were pure and one very highly polluted. 

Babbingtos. — No public supply. The three private supplies examined 
were of good quality. 

Baetlktt. — The public water supply, owned by the village prednct,. 
was installed about the year 1888 by the Bartlett Water Company. The 
source is a stream having a watershed of two square miles, wooded land,. 
no inbabitauts. 
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Chemical Examination t^ Water from Tap t^ Toten Svpply. 
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Bath. — No public supply. The Bath Aqueduct Company operates a 
private system supplying a part of the village. 







n Faucet <tf Bath Aqvtdwst Company. 
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Of the two private supplies examined, one, a apriog, was badly polluted ; 
the other sample, from a brook, wa« of good quality, although unusually 
hard. 

Bedford. — No public supply. Water is obtained wholly from private 
wells and aqueducts on the farms. The single supply examined was of 
good quality. 

' Belmont. — The Belmont water works, owned by the town, were 
installed in 1893, Water is obtained from wells, supplemented by a 
stream in dry seasons. There is a pumping station for use in dry seasons, 
by which water is pumped from a stream to the reservoir. There is also 
a private supply in the town. 
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Chemical Examinalloa <if Water from Tap q/' Belmont Water Company. 
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IT varies accordlofc to the ase of the 

The two private sapplies examined were both of good quality. 

Bennington.— No public supply. The Bennington Water Works 
Company, a private company, in 1900 installed a system suppUed from 
springs, with a supplementary supply from a stream. 

Chemical Examination of Water from a Faucet iff the Bennington Water World 
Company. 
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> Colon B. present. 

Water from five private supplies showed no pollution. 
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Benton. — No public supply. Water is obtained from springs, through 
lead pipes and logs and from wells. 

Berlin.— No public supply. There are two private supplies, owned 
and operated by one company, — ^the Berlin water works, built in 1892-'93, 
and the Cold Water Spring Company, installed in 1898. The source is a 
stream and springs. For a period of about six weeks each year the latter 
supply has to be supplemented by water pumped from Androscoggin 
River, above the city limits. 





Chemical Examination of WaUrS 
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11 ofBerlln Water Company. tStream recently added to ayBtem. 

Bethlehem. — No public supply. The Crystal Springs Water Com- 
paDy,a private corporation organized in 1878, gets its supply from springs. 

Chemical Examination of Water Supplied by the CryHal Springs Water Company. 
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Of the three well waters exEDuaed two were very pore and one was 
conelderably polluted by seepage from sewi^. 

BoscAWEN. — Water is from the public supply, Penaoook <& Boscawen 
Water Precinct, constructed in 1892, The source is a pcmd of 340 acres ; 
greatest depth, 36 feet; soil, largely gravel. The watershed is nearly 
seven square miles, both wooded and cleared. There are five or six 
houses on the shores of the pond. 

Chemical Examination oj 
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The single well supply examined was of good quality. 

Bow. — No public supply. N'ine private supplies were examined, six of 
which were pure and three unsuitable for use. 

Bradfokd. — No public supply. Of the 18 waters analysed 10 were 
suitable for use, two were polluted by sewage, and six supplies con- 
tained 80 much lead aa to be unfit for drinking. 

Brentwood. — No public supply. The .«ngle sample of water analysed 
waa of good quality, 

Bridgewatee, — No public supply. Of the five samples of wat«r 
analyzed four were pure and one badly polluted. 

Bristol. — No public supply. The Bristol Aqueduct Company, a pri- 
vate corporation, have furnished water from Newfound Lake since about 

1887. 



^d by Google 



WATER SUPPLIES OP TOWNS AND CITIES. -21 

Chemical XxanttnatUm <if Water from a Faueei of the Brietol Aquedacl Company. 
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Seven supplies were examined, five of which were of good qnality, one 
•vaa very badly polluted, and one was condemned because of the presence 
•of a la^e amount of lead in the water. 

BnooKFiELD. — No public supply. No water from this town haa been 
ainalyzed, 

Bbookline. — No public supply. 

Chemical Examination of Water from Public Fountain Supplied by a Well. 
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Campton. — No public supply. Water from 27 supplies has been ana- 
lyzed with the result that nine supplies appeared to be of good qnality, 
laix were of doubtful quality, and 12 supplies were unsuitable for drinking 
£iz of the 12 bad supplies were polluted by lead. 

Canaan. — No public supply, A private supply from Hart's Pond was 
introduced by the Crystal Lake Water Company in 1891. 
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Chemical Examination of Water from Cry»tai Lake Water Companif. 
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The water from 14 private supplies was analyzed and bat three found 
to be of acceptable quality. Eight spring supplies contaiaed so much lead 
that they were unsuitable for drinking, although in other respects they 
were of good quality, and two other spring supplies contained enough 
load to render them of doubtful quality. One spring water «ontained 
1.90 parts of iron per 100,000. 

Canbia..— No public supply. In 1894 or 1895 Mr. John A. Holt, shoe 
manufacturer at East Candia, introduced a water supply from a well bored 
one hundred feet deep. 
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Of the fonr private suppli^ examined three were unsuitable for use, 

Canterbubt. — There is no public or private water supply for the 
town. Most of the dwellings are supplied by individual wells. The two- 
well supplies examined were of good quality. 

Cakboll. No public water supply. 

Centeb Habbob. No public or private system of water works. Th& 
supply of the village is lai^ly from springs, the water being conveyed 
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through iroa pipes. The Senter House pumps water from Lake WiDni- 
piseogee for washing and bathroom purposes. 

Water from nine private supplies has been examined, all of which 
proved to be of satisfactory quality. 

Chaklestown. — No public water supply. Of the six private supplies 
examined four were unsuitable for use because of sew^e pollution. 

Chemtcal Examination of Water from Conneclievl River at Charlestovsa. 
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Chatham, — No public supply. The water supply is mostly from dug 
wells, a few springs, and a few places are supplied from brooks and comes 
through lead pipe. Some iron pipe is used. 

Chester. — No general publio water supply. There are several water- 
ing places for horses and cattle supplied by springs, and the town owns a 
well at one of the schoolhouses. 

Four of the eight private supplies examined were unsuitable for use, 
three because of sewage pollution and one because of the presence of 
much lead. 

Chesterfield. — No public supply. Water is obtained chiefly from 
springs and wells. 

Chichester. — No publio supply. Seven private supplies were exam- 
ined and three found to be badly polluted, two by sewage and one by 
lead. 

Clabemont. — The town owns a water supply from a stream and a sys- 
tem of wells. The wells are 12 in number, dug 12 feet deep and covered 
with five feet of earth, ho the depth of the wells Is seven feet ; they are 
three feet in diameter after being stoned. The amount of water is very 
abundant, and is pumped to the supply reservoir. Water from the stream 
is held in three reservoirs. 
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Beaides the pablio supply there are two privaM systems of v&ter works 
in Chiremont: one, the Tyler water works, was built in 1870, the sonrce 
being springs. The springs are excavated all about a reservoir, into which 
the water runs. There are also springs in the bottom of the reservoir, 
which is about five acres in area. 

The other private system, known as the Grannis water works, bnilt 
about 1892 and owned and operated by Herman Holt, Esq., is also sup- 
plied by springs. There are two small reservoirs from which this wat«r 
is taken : one some 30 feet in diameter, and about three feet deep on an 
average ; the other some 75 feet in diameter, and of an average depth of 
about three feet. 

Chemical Examinalion of Water from Toten Supply Reservoir. 
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Chemical Examination of Water from Tyler Aqueduct. 
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• Sample SST was from Farmlngcon faucet. 

In addition to the analyses of the public sappliea foar samples were 
examined from private sources. Three of these supplies were pure and 
one was badly polluted by sewt^i^e. 

Clabksvillk. — No public supply. Every dwelling in town is fur- 
nished with spring or well water. 

CoLBBBOOE. — This town does not c 
are two private systems, the J. E. Loi 
now being put in by Moon & Co., under contract with the town, to be 
used for fire and domestlo purposes. The system is to be accepted by ' 
underwriters, fire wardens and selectmen. The source of these supplies 
is a stream and springs, and the water flows about four miles through iron 
pipes, both main and service. Three fourths of the water-shed is cleared, 
and one fourth wooded. There are many private wells within the radius 
reached by these supplies. 
Chemical Examination qf Water from Several Source* qf Supply for Toion WiUer 
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3 examined, four of whicli were 



Water from five private supplies was a 
of good quality. 

Columbia. — No public supply. 

Concord. — The Concord wat«r works, owned and operated by the city, 
were installed in 1871-72; extended to Penacook and St Paul's School 
in 1882 ; high service extension in 1391 ; high service extended to Pena- 
cook in 1904. The source of the supply is Penacook Lake, with an area at 
Mgh water of 337 acres ; greatest area of good depth running from 10 to 
75 feet; very little shallow water; bottom gravelly. The watershed, 
about three and one-eighth square miles, is partly wooded and partly 
cleared. Outside of cottagers, a canvass showed seventeen inhabitants 
to the square mile. The shores, excepting Penacook Park, which is well 
policed, are now rarely frequented by picnic parties. A few cottages, 
occupied during the summer, have been built on the shores, but they are 
under the sanitary supervision of the dty health officer. The State Board 
of Health has also established rules and regulations for the protection of 
the purity of this body of water. The city owns and controls four-fifths 
of the shore.. 







Chemical An 
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The Merrimack River does not constitute any part of the water supply 
for the dty of Concord. The latter is taken wholly from Penacook Lake. 
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Chemical Examination of Wafer from City Supply. 



* Lead present In traces onlf. \B. Coll. present. 

The water from 39 other supplies was examined. Seventeen sopplies 
were of good quaJity, 18 were bad, and four were doubtful. 

CoNWAT. — No public supply. The Conway Aqueduct Company, under 
local management, supplies the village with water from a system of nat- 
ural springs about two and a half miles from its center. Nineteen private 
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(Supplies were exammed, and 10 were foood to be suitable for use, and the 
other eight were badly polluted by sewage. 

CoBNisH. — No public water supply. All the families of this town de- 
pend upon wells, or water taken from springs through lead pipe, each 
family having a separate supply. Six private waters were examiaed, and 
five were of satisfactory quality. The other supply was coutaminated 
by lead. 

Cboydon. — No public supply. One private supply ig from a spring, 
iihe water being brought one half mile through lead pipe, from which fire 
families are furnished. Most of the water is from private wells. Three 
well Bupphes were examined, all of which were of good quality. 

Dalton. — No public supply. Water is obtEuned from individual 
.aprings. The single supply examined was of good quality. 

Danbuby. — No public or private system of water works. Eight spring 
^supplies were analyzed, and four were pure, two contained so much lead 
as to be unfit for use, and two contained enough lead to render them of 
-doubtful quality. 

Danvtllb. — No public supply. The water supply of Danville is, in 
nearly every case, from a well near the house or underneath it. The 
water from four wells was examined, with the result that one supply waa 
found to be pure, one unsuitable for use, and two to contain so much 
seepage from sewage that their quaUty was doubtful. 

Deebfield. — No public supply. An analysis of five well waters 
ishowed considerable paat pollution in each case, although but one supply 
was so contaminated as to be unfit for drinking. 

DxBRiNO. — No public water supply. The single spring supply exam- 
ined was of good quality. 

Debet, — No public supply. lu 1890 Boston contractors built the 
Derry water works, consisting of about 40 wells driven to a depth of 50 
feet. The water is pumped to a standpipe of 180,000 gallons' capacity. 
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Chemical ^tamlnatioJi qf Water from Fatiett <if Derry Water Worlu Company. 
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Six private well supplies were examined, three oi which were badly 
poUuted by sewage. 

DoBCHESTEB. — No publlo Bupplj. The water used in town is from 
private wells and springs. The single spring snpply examined oontained 
lead in snffident quantity te render the water of doubtful quality. 

Dover. — A public water supply was Installed by the city of Dover in 
188S. The area of the pond from which the supply is taken is, when full^ 
781^ acres ; when drawn down six feet, 69^ acres. There are no measur-^ 
able streams of water flowicg into tbe pond, it being fed mtdnly from 
underground sources. The water is pumped to a reservoir of a capadty 
of 2,085,452 gallons when at a height of 14 feet 

Chemical Analt/»i» of City Water Sxippl]/ of Dover. 
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STATE BOARD OF HEALTH. 
Chfmleal Analysit of Auxiliary Supplies.— Brook in BiiMej/ Field. 
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Easterly Springs. 
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Brook on L^t of Upper Well. 
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Water from six private supplies was examined and four were found to 
be suitable for nse. Two were badly polluted by sewage. 

Dublin. — This town has no water system, tbe supply being mostly 
from individual wells and springs, and from streams and ponds through, 
private pipes, iron or lead. Of private supplies examined, seven samples 
were unsuitable for use, three were of doubtful quality, and seven were 
pure. The pure samples were spring walers, and four of the six bad 
waters were spring waters containing much lead, but otherwise of good 
<juality. 
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DuuMER. — No public supply. Water is obtained chiefly from aprings, 
wells and aqueducts. 

DuNBABTON. — No public supply. Water is obtained from springs and 
wells. Five well supplies were examined, all of which were suitable for 
use. 

DuKHAM. — No J)ublic supply. A private supply, owned by C. H, 
Fettee, furnishes water to a number of families. 





Chemical Examination of Water fro 


m Faucet qf Supply qf C. H. Pettee. 
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One other sample was examined which was very heavily polluted by 



East Kingston.— No public water supply. There is one watering 
trough, from which five families are supplied. 

Easton. — No public supply. Water is obtained from individual wells 
and springs. 

Eaton. — No public water supply. Two private welt supplies were 
examined, one of which was wholly unfit for use because of the presence 
of much lead. The other supply was of good quality. Three spring 
waters all contained lead in large quantities. 

Effingham. — No public supply. 

Ellswokth. — No public supply. Water is obtained wholly from 
private springs and wells. 

Enfield.— The Enfield Village Fue District Water Works, built in 
1902 and 1903, by Arthiu: W. Stone of Hartford, Vt., is owned by the 
precinct. The source of the supply is a pond of 21 acres in area, and an 
average depth of about eight feet, fed by springs. The watershed is about 
2,000 acres, principally cleared land, with only two families living near. 
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The water flow« by gravity through four miles of iron pipe. Service 
pipes are lead. From one fourth to one third of the population are sup- 
plied from this system, with additional connections being ma<le each 
week. 

There are also two private systems of water works in town : The Mas- 
ooma Aqueduct Co., whose plant was built in 1884. This supply is from 
a spring two feet in depth, which supplies about 1,000 gallons daily. 
This is a gravity system, with one mile of lead main pipe, and also lead 
service pipes. Ten families are supplied with this water, but some of 
them also have the town water. 

The other private system was built by the Enfield Aqueduct Co. in 
1854, the source being a well 16 feet deep. This, also, is a gravity sys- 
tern with three fourths of a mile of cement-lined lead pipe for a main, and 
lead service pipes. The average daily consumption from this system is- 
1,320 gallons, by forty families, but the town water is also supplied to 
some of these patrons. 

Chemical Analysis oj Water from the Enfield Village Mre BUtrict Water Worica. 
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Epping, — No water supply other than individual wells and springs. 
Water from sis: private suppliea was esamined and the sample were of 
good quality. The other three were well wat«ra badly polluted by seepage 
from sewage. 

Epsoh. — No public water supply operated by town or private company. 
Water from 27 private supplies has been analyzed. Twelve supplies- 
were of good quality ; seven were badly polluted and eight supplies were 
rendered of doubtful quality because of the presence of seepage or lead. 

Ebrol. — No public supply. 

ExETEB. — No pubUc supply. The Exeter Water Works, owned by a^ 
private company, were installed in 1886. The source of the supply is an. 
artificial pond fed by springs and brook. 
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Chemical ExaminalUm <tf Water from Faucet <if Supply of Exeter Water Works. 
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Nine private well snppliea were examined, all o! which were badly pol- 
luted by sewage with one exceptdon. 

Faemihgton. — The town owna and operates a water supply from two 
springs twelve feet deep. The water is distributed from a reservoir. 

Chemical Examination <if Waterfront Toun Supply, 
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Five well supplies were examined, two of which were badly polInt«d 
by sewage ; two were doubtful because of an unexplained high chlorine, 
and one was of good quality. 

FiTzwiLLiAu. — No public supply. The water used throughout the 
town comes from wells or from springs, many families in the village hav- 
ing running water from springs the entire year. Water from seven 
private well supplies was analyzed, four of which were so heavily polluted 
by sewage as to be wholly unfit for use. 

Frahcestowh. — No public supply. There is a private spring supply 
from which 24 families take. 
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Chemical Examination of Water from Spring Retervoir. 
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The eingle supply examioed contaiaed so mDch lead that it was classed 
as of donbtful quality. 

Fkanconia. — No public supply. A pmate company, koown as the 
Franoonia Water Supply Company, in 1888 or 1889, introduced a water 
supply from a spring a mile and a half distant. 

Chemieal Eiamlnatton tf Water af the FVanconia Water Bupplj/ Companj/. 
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Franklis. — The Franklin Water Works, owned by the city, were 
built in 1891. The source is springs, which are about siz feet deep, dug 
and bricked. There is a covered reservoir about 20 feet deep. Dur- 
ing certain portions of the year the supply from the springs is insufficient, 
and it has been the custom to draw directly from the river. An extension 
of the system is necessary if danger from use of the polluted river water 
is to be avoided. 
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Chemieal SxamiTiation of WaUr from Fauata of Franklin Town. Supply. 
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la addition to the examinatioiis of water from the pnblic anpply and 
auxiliary streams, a lai^ nimiber of private supplies were analyzed. Of 
67 analyses, 27 supplies were pure, 18 were polluted, and 12 were of 
doubtful quality. Of the 11 spring waters unsuitable for use 10 were so 
condemned because of the large quantities of lead present in the water. 
In many instances lead has been found in the dty water. Its presence ia 
due te the use of lead service pipes, which should be replaced by some 
other form of pipe less liable to attack by the water. 

Fbkkdom. — Ko public supply. Some three fourths of the families in 
town are supplied with water from spring through iron and lead pipes. 
A few wells are still used. Six samples of water from private supplies 
were analyzed and all proved to be of good quality. 

Frehomt. — No public or private water system. The single spring sup- 
ply analyzed was of good quality. 

GiLFOSD. — No public supply. Water is obtained from individual wells 
and springs. 

GiLMAKTON. — No pubtio Water supply. Five well snpplira were exam- 
ined, three of which were so badly polluted by sewi^ as to be unsuitable 
for use. 

GiLSUM.- — No public supplies. Several spring supplies are utilized by 
several families, although wells are chiefly depended upon for water. 
Four well supplies were examined and three were found to be of good 
quality. The fourth well water contained so much lead that It was unfit 
for use. One spring supply contained a large amount of lead and was 
condemned. 

GoFFBTOWTj. — The present system was built in 1891 by the Goffstown 
Fire Precinct, Goffstown Villi^. The reservoir from which the water 
supply comes is situated between the TJncanoonuc Mountains and is sur- 
rounded by woodland. The reservoir is fed by springs in the bottom of 
the reservoir; by a brook, fed by springs flowing from the northeastern 
slope of the north mountain; and from a swamp flowing into the brook 
near the mouth of the reservoir. The water supplied is of high color, 
and contains very much organic matter. There have been epidemics of 
bowel troubles at various times, which have been attributed to the condi- 
tion of the water. The pecuhar quality of the water is attributed to the 
fact that in the spring and during the heavy rains in the fall and at other 
times when it is wet or rainy the water flows from the swamp of 100 
acres into the reservoir. Until the precinct controls the flow of water 
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from the sTamp or some measores are taken to protect the reservoir from 
the inflax of vater containing suoh great amonnts of vegetable matter the 
water will be of poor qaality. 

Comical Examination qf Water/rom Tovm Supply. 
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Twelve private supplies were examined, and six were condemned 
because of the presence of much lead. 

GoRHAM. — No pnblio supply. The Alpine Aqueduct Company, organ- 
ized in 1873, furnishes water to 160 families, one half the population, 
from 19 springs, three to seven feet deep, stoned and covered. 



Chemical Examination of Water/ron 


aFaucetoftheAlpin 


« Aqueduct Company 






1 


APPBIBIHOB 


Bbbiddb 
Etafo'h 


*.,™,. 


Niraooim 


1 




i 
2 




1 


f 


1 
1 


i 

S 


1 


1 


1 


1 


1 
i 

5 


1 
1 

2 


s 




7M 
1057 


Sept,il 
Jaty IB 


None 
Nona 


None 

Nona 


Nona 
None 
V. slight 


OJ) 


4J0 


1.10 


.0000 


.0000 

.0080 


.0000 

.0000 


.0000 

.0000 

JNOO 


,10 

.OS 

.07 


1.90 
1.10 
IJW 







Goshen. — No public supply. Water is obtained from wells, eight to 
20 feet deep, through loam, gravel, clay and sand. The single well sup- 
ply examined was polluted by sewage and was unsuitable for use. 
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Gbafton. — No public supply. All the vtiter ia obtained from indi- 
vidnal wells aod springs. But two supplies were examined, one of- wMdi 
was good and the other highly polluted by sew^e. 

Gba^th&m. — No public supply. Water is obtained entiiely from pri- 
vate wells and springs. Six private supplies were examined, two of 
which were pore, two poUut«d, and two of doubtful quality. 

GREENnELD. — There is no public water supply. Water is obtcuaed 
from wells dug four or five feet deep, in sandy soil, and flows by gravity 
one eighth of a mile through lead pipe. In two instances two or three 
families have shared the expense and have the same snpply. Of the eight 
well supplies examined four were of good quality, three were doubtful, 
and one was so badly polluted by sewage as to be wholly unfit for use. 

Geeenland. — No public supply. Six private supplies were examined, 
of which three well waters wore so badly polluted by sewage as to be 
wholly unfit for drinking, one drilled well furnished water of good qual- 
ity, and the two spring supplies were pure. 

Qbeenvills. — ^The town owns and operates a small water supply in 
the form of an artesian well 425 feet deep, ending in soUd rock, and most 
of Iha distance below 126 feet in solid rock. The water ia pumped to a 
brick reservoir of 20,000 gallons' capacity. 





Chemical Examination of Water from. Faucet of Artesian Well Supply 
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Nine private well supplies were examined, six of which were unsuitable 
for use because of sewage pollution or the presence of mnch lead. 

GaoTON.— No public supply. Water is obtained from individual 
springs and wellii. The two well supplies examined were of good 
quality. 
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Hampstead. — No public supply. Seven of the 10 well supplies ana- 
lyzed were polluted by sewage and unfit for use ; two wells were in good 
oonditioQ and one was of doubtful quality. 

HAMproN. — The water supply of this town is from individual wells 
and springe. Of the seven well supplies examined five were in a satds- 
factory condition and two were of doubtfnl quality. 

Hampton Falls. — No public water supply. Two private supplies 
were analj^ed ; one, a spring, was of good quality; the other, a well, was 
badly polluted. 

Hancock. — No public supply. Water is obtained from springs and 
wells. Water for the village is brought from wells a few feet deep, dug 
on a hill, thoH obtcuaing an almost unlimited supply. The whole village 
supply is taken by individuals from this source. Eight private supplies 
were analyzed, and five waters proved to be pure ; one was badly pol- 
luted and two contained enough lead to make them of doubtful quality. 

Hanovek. — The Hanover Water-Works, installed in 1893, is an im- 
ponnded water in a large artificial pond. The bed of the pond was a 
fertile valley, which was not cleared of vegetation before impoanding the 
water. The water has always been colored, rich in dissolved vegetable 
matter, with some little taste and odor, though usually not offensive. 
It will probably be a long time before tiie supply approachm the condi- 
ijons of a natural pond water. The Hanover Aqueduct Association, 
a private corporation, furnishes a water that is used lai^ly, though not 
exclusively, for drinking purposes. It is a normal spring water, tlie wells 
being four or five in number and dug to a depth of 20 feet, and yielding 
4,000 gallons per day. There are very few individual wells in this 
locality. 
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Chemical Examination qf Water from Supply iff the Hanover Water-Work* 
Company. 
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p Sample from pipes. 

h Filtered ttirougli sand filter. 



We are indebted to Prof. Edwin J. Bartlett of Dartmonth College for 
the first nine analyses, wliich were made by bim wbile the supply was 
being introduced and the year following, when the water waa in a bad 

condition. 
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The experiments now being carried on in the attempt to make the 
water of more satisfactory quality promise to be sucoesBful. [See report 
elsewhere in this volume.] Results of analyses N<>s. 1886 and 1887 show 
a very decided improvement in the quality of the water after filtration. 

Harbisville. — No public water supply. Thirty-four private well and 
spring supplies were analyzed. Twelve supplies were good, eight were 
doubtful and 14 were unfit for use. Of the supplies condemned, seven 
were heavily polluted by lead. 

Habt's Location. — No public supply. 

Havebhill. — No public supply. The Haverhill Aqueduct Company, 
a stock company, built a system of water works for the town more than 
50 years ago, the source of the supply being a spring. Water flows by 
gravity through lead main and service pipes. The village of Woodsville 
in this town has a public ayatem. For analyses of water see Woodsville 





m Faueett <tf Baverhill Aqueduct Company 






■s 

1 


.,„..„„ 


EViTO'M 


A...„. 


AB 


i 


i 

1 

m 


i 




1 

1 


f 


1 


8 
S 


1 


1 


1 


1 


1 

a 
1 

■< 


1 


1 




letD 


Bept.S 

Air. fi 

Mayia 
MtyTO 


None 


Mono 
None 


StlBht 
Sllsbt 


... 


S.IO 
S.OO 

1.10 

B.10 


1.80 
8.90 


.oon 

.0000 

.aoG« 


.0000 


oaoo 

.0000 


.0000 

.owo 
.0000 


.05 

M 

.10 


l.TD 

I.TO 
1.00 


.mo 






Ten private supplies were analyzed and seven well supplies were con- 
demned because of the large amount of lead present. Three spring sup- 
plies were of good quality, 

Hebron. — No pubhc supply. Water is obtained from individual wells 
and springs. Two well suppliea examined were of doubtful quality. The 
single spring water analyzed was pure. 

HennIkek.— No public supply. Water is from the private supplies of 
the Henniker Spring Water Company, installed in 1884, and the Dow 
System, installed in 1874. The sources are springs and wells. 
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CA«mfeal ExamtMtbm <tf Water from a Faucet of the Henniker Spring Water 
Company. 
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Hill. — No pablio anpply. There are two private supplies in town. 
One owned by George A. Sumner, oonetructed in 1890, is taken from & 
stream about a mile long at the dam. The pond thus formed is about 
one half an acre in area and 10 feet deep. In 1898 a supply from a spring 
was introdnoed by Mr. F. R. Woodward. This spring flows about 60 gal- 
lons per minnte ; soil, sand and olay. 
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Chemical Skeaminalion. of Water from a J-aaeef la mil, Supplied bv F. 
ward's Water Supply. 
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Six oihei samplee of water from private aapplies were analyzed and of 
that number fonr spring supplies were either bad or of doubtful quality 
because of the presence of oonsiderable lead. The two well supplies 
examined were both of doubtful quality because of sewage pollution and 
o^anio filth. 

HiLLBBOKOUGH. — The Hillsborough Bridge Village Fire Precinct owns 
a water supply, instituted in the antninn of 1886. . The source is a pond 
of about 500 square acres; avenge depth about 15 feet; bottem, sand and 
ledge, with natural deposit. The water flows by gravity to intermediate 
reservoir of 500,000 gallons' capacity. 
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The three private supphes examined were all of poor quality; one 
because of lead, the others because of sewage pollution. 

Hinsdale.— No pnblic supply. Every family has a private well. Eight 
private supplies have been analyzed and one sample waa very badly pol- 
lat«d by sewage. Three other well supplies have received much sewage 
pollution in the past and are of doubtful quality. 

HoLDEKNBss. — Nearly all the water oaed in town is from wells and 
springs. Three waters from private supplies were analyzed. One well 
water contained over 2.6 parts of zinc per 100,000. The other two sup- 
plies were of good quality. 

HoLLis. — No public or private water supplies. 

HooKSBTT. — No public supply. There are two private supplies. One 
owned by Mrs. M. C. Towle, is from a brook which has been dammed. 



^d by Google 



44 STATE BOABD OP HEALTH. 

The watershed extends for about half a mile on each bank. The other 
supply, owned by Henry C. Carbee, is from a pond snpphed by springB. 

Chemical Examination of ITater/rom Vari<m» Soureet in HookieU.* 
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Four well supplies were analyzed, three of which proved to be of good 
<[uality. One well had evidently received much sewage in the past, 
though, at present, the supply is of fair quality. 

HoPKiNTOTJ. — No public supply. There is a private supply, introduced 
by the Hopkinton Village Aqueduct Association, from springs and wells. 
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Water from seven private supplies has been examined, and all were 
suitable for use. One sample contained much iron, but was otherwise of 
very good quality. 

Hudson. — No public supply. The Hudson water works, owned by a 
private company, were built in 1892. The source of the supply is a well 
20 feet deep and 22 feet wide, dug through loam and gravel. The water 
is pumped to a standpipe 12 feet in diameter and 60 feet high. 
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Chemical Examination of Water from Well Supplying Town of Hudson. 
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Water from twenty private supplies was analyzed. Eight wells were 
oondemned as unfit for use ; 10 well waters and one spring water were of 
good quality. 

Jackson. — No public water supply. Most of the farmers and board- 
ing-hoaaes are supplied from individual springs on their premises. 

Jaffrst. — The town instituted a system of water works in 1902, the 
source being a pond in Rindge having an area of 40 acres, an average 
depth of 20 feet, with hardpEtn bottom. The water flows by gravity 
through nine miles of 12-inch, castriron distributing mains ; service-pipes, 
6- inch cast iron. 

. . Chemical Examtnattoa of Water from Bullet Pond, Rindge. 
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Seven private well supplies were analyzed ; four were good, one was of 
doubtful quality, and 10 were badly polluted and unfit for use. 

Jefferson. — No public supply. The Waumbek Hotel Company have 
a fine supply system of their own from natural spriDga and spring brooks. 
Chemical Szamlnodon <if Water Supply of Iht Waumbek HoUl Company.* 
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■ Sample from spring east at mHln botel. 

Two spring waters and one well water were analyzed, and all were 
found to be somewhat polluted and of doubtful quality. 

Keene. — In 1870 the City of Keene installed a public water supply 
from two ponds, one 50 acres and the other 110 acres in area; Sylvan 
Lake having an average depth of 20 feet, and Echo Lake, 12 feet. There 
are also several auxiliary supplies. 

Chemical Szaminatloti of Water from Seene. 



• Sample Irom Goose Poad. j Sample from interaeptliig re 

t Sample trom atresm proposed as an addlllonal sapplj. 

§ Sample from small stream floning throusb an alder snamp. 

t Small BtreBm,part of proposed sapply. 

■• Sample from Woodward Fond, ft Sample from Sylvan Lake. 
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Seven private supplies were examined, three of wluoli were badly 
polluted. 

Kensington. — There is no water supply ia town other than indi- 
vidual wells and springs. The two well waters analyzed were of good 
qnality- 

KiNGSTON. — There is no public water supply. The people draw their 
individual supplies from private wells, dag from 10 to 25 feet through 
li^t, dry, sandy soil. The single well water examined was free from 
pollution. ' 

liACONiA. — No public supply. The Laoonia Water Company is a corpo- 
ration established in 1885. The supply is pumped from Lake Winnepe- 
saukee to a reservoir of 2,750,000 gallons' capacity. 

Chemical Eteamlnation of Water Supply of Laconia and Lakeport. 





1 
1 


Atfbabakcb 


EVIPO'H 


Amhohii 


NiTBOOBN 


1 


1 


i 




1 


1 


i 


1 


1 


i 


t 

E 


1 






i 
1 


1 

1 






SeDt.22 


Nona' 


v. Blight 

None 


siigrht 

V..J|fi 

Kone 


: 


4M 

T.JO 


4.m 


MM 

.0022 


.... 


.0000 
.0000 

.ouw 


.0000 
.0000 

.0008 


.18 
.10 


.00 

2.20 






sza 


M 


net 







In 1903 a water supply was introduced at the State School for Feeble 
Minded, the source being Opeechee Lake. Several analyses were made 
of this water, both before and after the installation of the supply. 



School for the Feeble Minded. 
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Five well supplies were analj'zed, two of which were good, one of 
donbtfal quality, aod two bo badly polluted as to be unfit for drinlnDg. 

Lancaster. — The Lancaster Water Company works were installed in 
1891, and transferred to the precinct in 1894. The source of the supply 
is a mountain stream, wooded land, no inhabitants. 
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Landapf. — No public supply. The town is supplied with water from 
Bptings and wells. There are several public watering places on different 
roads. 

Lakgdon. — No public or private system of water-works. The people 
obtain water from private wells and springs. 

Lebanon. — The water supply is owned by the Fire Precinct, and was 
installed in 1897, At first the water was taken directly from a stream 
Sowing from Mascoma Lake, but at present from wells, 63 s 30 x 15 feet, 
supphed by 900 feet loose-jointed pipe, fed by filtered water from the 
river. "Mascoma Lake receives water from Mascoma River, on which 
are sawmills and factories. At the head of the lake a small stream enters 
which receives sewage along its course. The lake also receives sewage 
from the Shaker buildings and from the village of Enfield." 
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Chemical Examination of Water from Besertoir Well. 
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■ Tap rrom Maacouia River, filtered through Duplex Filter. 

{ Prom storage well. 
*■ Prom Uasconia River. 

t From dead end o[ pipe; B. Coli present, 
tt B, Coli present. 

Iq addition to the chemical analyaea reported above many bacte- 
riological examinations have been made for the purpose of demonstrating 
the efficiency of the earth through which the wat«r passes from the river 
to the storage well in removing sewage bacteria. (For further diacuaaion 
of the quality of this water see elsewhere in this report) Four private 
auppUes were eicamined, all of which were somewhat polluted and of 
doubtful quality. 

Lee. — There is no water supply other than wella and springs. 

Lempstbb. — No public supply, water being obtained from individual 

wells. 

Lincoln. — No public supply. In 1892 J. H. Henry & Sons introduced 
a system of water-works from a stream. 
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Chemical Examtnation of Water frara Faucet of Supply of J. H. Henry Jt Sons. 



Lisbon. — No public supply. The Lisbon Water Works, owned by a 
private company and installed in 1887, ia supplied from a pond fed by 
springs. The area of the pond is 100 acres ; the bottom is gravelly. 

Chemical Examinaiion of Water front the Beiervoir <if the Lisbon h'ater Works 
Company. 





•s 


^.^.^«o. 


Residdb 
EvAro'K 


*.„„. 




: 


i 
1 


i 




1 


1 




j 


1 


3 


1 


1 


1 


8 
1 


i 

s 






IBM 
Sept. 9 

MayW 


Slight 
SllKht 
Slight 


None 
Slight Due 


V. itlght 

Decided 
veg 

'"£,W 


..!.» 


2.«0 

2.70 


JWOO 


.OlM 
.OOM 


.0000 

.0000 
JMOO 


.0000 
.OMO 
.MOO 


; 


1.70 
1.90 








D.I 
B-ffi 


6.70 






1B85 







Litchfield. — No paWic snpply. 

Littleton.* — No public supply. The Littleton Water and Light 
Company operates a system of wat«r works, instituted in 1880, from 
which about SOO families are supplied. The wat«r is taken from gallery 
wells along the bank of the Ammonoosno River, which receives sewage 
from towns above, and is pumped to a reservoir of half a million 
gallons' capacity. 



<n the " Foliation of 



River" In Vol. IS, Report ol 
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In the winter of 1908 the water supply from the gallery wells ran 
short, and for a time water was pnmped dkectly from the Ammonooauc 
River. In consequence of this action a very severe typhoid epidemic 
broke out and public sentiment waa aroused against the water system. 
The town bought the privileges of the Littleton Water and Light Com- 
pany and introduced a new supply, which is described below. 

Chemical Examination of Water Sapplied by the Littleton Water and Light 
Company. 
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Littleton's New Watee Supply. — Since the last report of this 
board the town of Littleton has bought the property of the Littleton 
Light and Water Company, has abandoned the use of Ammonoosnc River 
as a water supply, and has gone some 10^ miles from the village to a 
new supply, the north branch of Gale River, the intake of which is at 
the base of Mt. Garfield. The main pipe is 16 inches in diameter for 
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s short distance from the intake; 12 inches for the next five milee; and 
10 inches for the remainder of the distance.* 

Chemieat Anatj/gis of Water from LitlUton't Jfew Sappl]/. 



During the epidemic of typhoid fever in the winter of 1902-03 nearly 
all the private well and spring supplies near the village of Littleton were 
analyzed. Aft«r the epidemic had passed these private supplies were 
depended upon for water pending the installation of the new system. 
Twenty-six well waters were analysed; 11 were of good quality; six 
were receiving sewage pollution and were of doubtful quality; and nine 
wells were condemned as unfit for use. Thirteen spring waters proved 
to be of good quality, and eight were so contaminated by seepage as to be 
unsuitable for drinking. 

LivEBMOBE.— No public supply. 

LoNDONDEKKT.— No public Supply, 

LopDON. — No public supply. All the water is obtained from wells 
and springs. The single well supply analyzed proved to be unfit for 
use. 

Lyman. — No public supply. Water is obtained from wells and from 
springs, through lead pipe or logs. 

Lyme. — In 1838 the Lyme Aqueduct Company inaugurated a system 
of water works, the source being springs. 

*Bee special report else wb ere under "The LicMetoa Epidemic of Typhoid Fever." 
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Chemical Examination of Water from Supply of Lyint Aqaedact Company. 
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Two private spring supplies and one well water were of good quality. 

Lyndebobough. — No public water service ; simply individual wells and 
springs. The water from five private supplies was analyzed, and two 
well supplies were condemned because of sewage pollution ; two spring 
supplies contained lead in considerable quantities and one spring water 
vas of excellent quality. 

Madburt.^No public supply ; individual wells, 

Madison. — No public supply. The Silver Lake Reservoir Company, 
in 1886, introduced a supply from a natural spring. The water has never 
been analyzed at this Laboratory. 

Manchester. — A water supply was instituted by the city in 1873, 
was added to in 1886, and supplemented by a high service in 1894. The 
source is Lake Massabeaio, having an area of 2,500 acres, an average 
deptli of 20 feet, and a bottom partly rocky and partly muddy. It 
baB approximately 40 miles of watershed, wooded and cleared about 
equally. Some sawdust enters the lake. The water is pumped to & 
reservoir of 15,000,000 gallons' capacity, and an average depth of 20 
feet. There are 100 miles of distributing mains, iron; service pipes are 
iron, lead lined. The average daily consumption is 3,000,000 gallons. 
Twelve thousand two hundred families, nine tenths of the population, are 
oonsumers of this water. There are not many individual wells within the 
xadius of this supply. 
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Chemical Examinatton <^ Water from Lake Matttihetie. 
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Hanover Spring, situated in Hanover Common, has nntil reoently sup- 
plied the public fountains along Elm Street. The spring is never-failing 
and originally fumiahed a very pure water. At present it is Burronnded 
by a densely populated district, and each year is becoming more polluted. 
It ia a peculiar fact that the last three examinations of water from the 
spring, made at intervals of one year, have shown a marked difference in 
composition, and that the chlorine content of water at the spring is lower 
than at the tap in the City Hall. This unusual condition can only be 
explained by supposing that there is some forgotten spring feeding the 
supply through a branch pipe. The Board of Health of Manchester has 
recently condemned this supply, and obtained the consent of the State 
Board of Health to close it permanently. 
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Chemical Examination of Wafer from, Hcmoter Spring, Hanover Common. 
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Id addition to these analyses water from six private snppIieB was ezam- 
ined and every supply but one was found to be unsoitable for drinking 
because of lead or sewage pollution. 

Marlbobough. — No public supply. Water is taken from wells and 
springs through lead pipe. Water from seventeen private supplies has 
been analyzed and all but five were found ho be suitable for use. 

Marlow. — Xo public supply. Families are supplied almost wholly 
from wells ; a few have private springs. The one well supply analyzed 
was of good quality. 

Mason. — There is no public water supply in the town. Wells and 
springs are the main source of supply, and are all owned by individual 
parties. Two waters were analyzed and both found to be suitable for 
use. 

Meredith. — The Meredith Fire District owns and operates a water 
supply that was installed in 1894, the source being springs. The water 
flows by gravity from a reservoir on a hill. 
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Eleven well supplies were analyzed, eight of which were of good qual- 
ity. Three well waters were very badly polluted by sewage. The one 
private spring supply examined was pure. 

Mbrbimack. — No public or private system of water works. The peo- 
ple of the town, with the exception of a few tenements, derive their water 
supply from wells. The tenements mentioned are supplied from a spring. 
Water from nine well supphes was examined. Five supplies were of good 
quality, three were badly polluted by sewage, and one was of doubtful 
quahty. 
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MiDDLETON. — No publio aupply. This is strictly a farming town, and 
«ach place has its individual well. ■ 

Milan. — No public water supply. Water is obtained ^m individual 
wells. Two well supplies were examined : one conttuned conaiderable 
lead and the other was very foul. Both were unsuitable for drinking. 

MiLFORD. — The public water works of Milford were built in 1890 by 
John T. Langford, and purchased by the town in 1891. There are three 
collecting welis, two of them about 35 feet in diameter and one 20 feet 
deep ; one somewhat smaller ia fed by driven pipes. Soil, gravel with 
clay bottom. The water is pumped to a stand pipe of 250,000 gallons 
capacity. 

Chemhal Examination <tf Water from Faiicet t(f Miyord Water Work*. 
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Water from 33 private auppliea was aoalyzed. Eight well supplies 
were condeBoned because of sewage pollution, 11 were of good quality, 
and nine were receiving so much seepage that they were classed as of 
doubtful quality. Three spring supplies contained much lead, and one 
spring was very dirty and somewhat polluted. A cistern water waa of 
abnormal composition and was not suitable for use. 

MiiTON. — No public wat«r supply. The town is supplied by individual 
wells, springs or cisterns. Fourteen private well supphes were analyzed 
and 10 were condemned because of sewage pollution. 

MoNBOE. — No public water supply. 

Mont Vernon. — No public water supply. There ia one town purop. 
Each dwelling, almost without exception, has ite private well. Twenty- 
two well and spring supplies were examined. Eight well waters were 
condemned becanae of lead and sewage pollution, and eight were of good 
quaUty. Two of the five spring waters were not suitable for use. 

MouLTONBOEOUGH. — No public Water supply. 
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Nashua. — No public supply. A private supply, tlie Pennichuck Water 
Works, installed by Nashua Aqueduct Company, in 1853, has for a source 
springs and wells. The wells, from 16 to 52 feet in depth, are driven 
through alternate layers of marl, sand, fine gravel and coarse gravel, and 
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flow from 20 gallons to 275 gallons per minute. The reservoir, of 
4,000,000 gallons' capacity, is 13 feet in depth. There are about 75 miles 
of caat-iron distributing mains; wrought iron, galvanized, is used for 
aervice pipes. The average daily consumption is 3,600,000 gallons, by 
4,000 families, about 95 per cent, of the population. There are not over 
five or six wells. 

Water from six private wells was analyzed, and three samples proved 
to be of good quality. Two were of doubtful quality, and one sample was 
highly polluted by sewage. 

Nelson. — No public supply. The three well waters analyzed were of 
fair quality. 

New Boston. — No water supply. The water supply of New Boston 
ia from individual wells and springs. Three well waters were analyzed,, 
two of which were badly polluted and unsuitable for use. 

Newbdkt.— No public supply. At Blodgett'a Landing there are two 
small private supplies from springs. There are two small reservoirs, one 
supplying 12 or 15 families ; the other, five or six families. Three spring 
waters were analyzed. One sample contained a very large quantity of 
lead and the water was condemned ; the other two samples were pure. 

Newcastle. — No public supply. Water is supplied by private well* 
and dstems. The single well water examined was of good quality. 

New Durham. — There is no public water supply in town. The indi- 
vidual family supply is from wella, principally dug wells, a few bored ones^ 
and a few springs, 

Newtields. — No public water supply. Water all taken from wells or 
dstems. One well water was analyzed and proved to be of fair quality. 
A water from a schoolhouse cistern was very foul, though otherwise of 
acceptable quality. 

New Hampton. — No public water supply in town. Fifteen private 
spring and well supplies were analyzed, all but three of which contained 
lead. Nine were so badly polluted by lead that they were unfit for use.. 

Newington. — No public water supply. 

New Ipswich. — No public water supply. Water ia taken about evenly 
from wells and springs. Twelve private well and spring supplies were 
analyzed, five of which were badly polluted by sewage and lead and there- 
fore wholly unsuitable for use. The other seven samples were pure. 
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Kew London. — No pablic supply ; water mostly from veils. Thirteeo 
private well and spring supplies have been analyzed. Four of the well 
waters were badly polluted and six were of good quality. Two of the 
three spring waters were euitable for use though showing evidence of 
some past pollution. One spring water was condemned because of the 
presence of much lead. 

NswMABKKT. — The public water supply, owned by the town, was built 
in 1894. The water, from springs, is pumped to a standpipe of 22,000 
gallons' capacity. There are seven miles of cast-iron distributing mains, 
«nd the service pipes are of galvanized iron. The aver^;e daily consump- 
tion is 150,000 gallons. About 90 per cent, of the population are supplied 
from this system, but some private wells are still in use. The two well 
supplies examined were badly polluted. One spring water was of good 
<|U^ty. 

Newport. — The town owns and operates a system of water works sup- 
plied by a pond, or lake, of 66 acres ; average depth about 80 feet ; bot- 
tom largely sand and rock. The watershed is about four or five square 
miles, about two-thirds wooded ; three families reside thereon. There are 
also one or two individuals who sell spring water. There are many indi- 
vidual wells in the locality. 
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Of the six private supplies examined, two spring waters were condemned 
because of the presence of very much lead. The other supplies were of 
fair quality. 

Newtok. — No public water supply. Nearly every family has a well, 
-some more than one. A few have no well, and depend upon neighbors 
for water. Six of the 11 private well supplies examined were so badly 
})oUuted by sewage as to be unsuitable tor use. 
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NoETHFiELD. — No pnblic supply. The Tilton & Northfield Aqueduct 
Company, a private corporation, instituted, some 14 or 15 years ago, a. 
water snpply, the source being a pond fed by springs. The land is cleared 
for some distance from the water, and there are no houses within one half 
mile. There are not many individual wells in the vicinity. See speciaf 
report elsewhere in this volume. 

Chemical Examination cif Water/rom a Faucet <fftke TiUon •£ Northfitld Aqueduct- 
Company . 
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Two private well waters were analyzed and both were found to be 
unsuitable for use. 

North Hampton. — No public supply. A charter is held by the North. 
Shore Water Company, and the matter of supplying Little Boar's Head, 
and Rye Beach with an ample supply of good water has been talked of 
for some years, but as yet no well-deHned plan has been reached. 

NoBTHUMBERLAND, — No public Water supply, excepting a small system 
at Groveton village, the source being a brook with an uninhabited water- 
shed. 

NoRTHWooD. — No water supply otiier than individual wells and springs. 

Nottingham. — No public supply. Water is obtained frora wells and 
springs. Wells are dug from 15 to 30 feet deep. The single well water- 
examined was free from pollution. 

Orange. — No public supply. AH the water is obtained from private^ 
wells or springs. 
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Oefokd. — ^o public supply. There are private supplies from spriogs, 
which furoish water to some 30 families. These springs are dug from six 
to eight feet deep, through sandy loam, subsoil rock. The water flows by 
gravity through iron and lead mains, with lead for service pipes. There 
are no individual wells in the vicinity. There are several other private 
apringa. 

Chemical Examlaalton qf Water from the Wilcox Springs. 
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Five private well and spring supplies were analyzed. One well water 
was badly polluted by sewage and one otherwise good spring water was 
condemned because of the presence of much lead. 

OssiPBE. — There is no public water supply. Three of the five well 
supplies were considerably polluted by seepage from sewage-polluted 
ground and were classed as doubtful waters. One spring supply was of 
excellent quality except for the presence of much lead. 

Pelhah. — No public water supply. All the houses in town but two 
are supplied by wells, which are believed to be in good condition. The 
two exceptions are aupplied from springs, through lead pipes to cisterns 
in the houses. 

Pembroke. — No public supply. There are two private supplies. The 
Suncook water works, built in 1896, is supplied from a pond having an 
area of 25 acres, 15 feet deep on an average, and a very muddy bottom. 
No inhabitants within two or three miles. The water flows by gravity. 
There are nine miles of distributing mains, cast iron ; service pipes of 
galvanized iron. About 50 per cent, of the population are supplied from 
this source. The Baker & Dearborn water works were built in 1895, the 
source being a spring and Suncook River. The latter receives all the 
eewage of Pittsfield, 1^ miles above. This river water is pumped to three 
reservoirs, 150 x 20, 50 x 20 and 50 x 20, and nine feet deep respectively. 
The distributing main is one mile in length and is of wrought iron ; ser- 
vice pipes of galvanized iron. About 10 per cent, of the population take 
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water from this supply. There are many private wells within the circuit 
of these two supplies. 

Chemical Analysis of Water from the Suncook Water Works. 
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CA'TOicoI JtuxIi/sJs of Waltrfrom the Baker 4 Dearborn Water Works 
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Water from 13 private supplies baa been analyzed. Nine of the 12 
Tvell supplies were of good quality, one contained much lead and was con- 
demned and two were of doubtful quality. The single spring supply 
contained considerable lead which made it unsuitable for drinking. 

Penacook (Ward 1, Concord). — The village of Penacook is supplied 
with water from two sources. That portion of the ward lying north of 
the Contoocook River is furnished from the Penacook and Boscawen 
water precinct system, the source being Walker Pond. For analysis and 
iurther descriptioa see Boscawen. 

The remaining portion of the village is supplied with water from Pena- 
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cook Lake by the Concord Water Works, the high presBure ayetem of 
which was extended to Penacook in the summer of 1904. For fm-ther 
deacription see Concord. 

Six well suppUea were examined, and all wer« found to be polluted 
with sewage. 

Pktbbbobough. — In 1896 the town inetalled a water supply from a 
brook fed by springa. The waterahed is three miles by one mile in 
extent^ conaiating of pasturage and woodland. It is a gravity system of 
approximately four miles of distributing maina, iron; eervice pipes of iron. 
There are quite a number of wella atill in use, but they are gradually 
being given up. An additional supply is being coniiidered for the town, 
the source being Cunningham Pond. 

Chemical Examination of Water from Tap qf Town Svppl]/. 
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Water from 36 private well and spring supplies was examined. Ten 
spring waters contained too much lead to be suitable for drinking ; eight 
were of good quality ; and four contained amall amounts of lead, and were 
classed as doubtful. Of the well supplies, eight were good ; five were 
doubtful ; and one was badly polluted by seepage from a barnyard. 

FiEEMONT. — No public supply. Nearly all the water used in town i& 
obbuned from springs oa the hiUside of sand and sandy loam. There are 
only nine welU in town. Lead pipe is used chiefly. 

Two of the three waters analyzed were pure; one was condemned 
because of the presence of very much lead, 

■ PiTTSBuao. — There ia no other water aupply in this town than aprings- 
and a very few wells. Nearly every family has spring water. 
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PiTTsyrsuj. — No pnblio supply. The Pittsfield Aqneduct Company 
installed a supply from a pond in 1884. It h a gravity syetem. There 
are 11 miles of cement-lined iron mains, wlnle the service pipes are xS£ 
g^VEuiised iron. Two hnndred and eeventy-five famiUes, 05 per aeut of 
the popnlation, take of tbU water. There are a fev private wells in tbe 
village. 

Chtndeal AnaljfSl* of Water from the PUt^elS Aqueduct Compaaiv. 
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Three well waters were analyzed and all were found to be pollnted and 
unfit for drinking. One tap water from a pond was of good qnality. 

Plainfield. — No public anpply. A private supply was introduced in 
1890-'91 by the Meriden Water Company. The source of the supply is 
springs dug from 7 to 10 feet deep^ and flowing from 10 to 36 gallons 
per minute. The watershed has an area of about 100 acres, all cleared. 
The water flows by gravity to a reservoir 20 x 25 x 8 feet, and having R 
capacity of 1,000 barrels. Twenty families, besides the hotel and board, 
ing-house, are supplied from this source. There are many individual 
wells in the locality. 

Chemieai Exitmlnation qf Water from Tap (if Meriden Water Companf. 
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One well supply was analyzed that contained the Bacillus Colon Com- 
Ttiunia. Two stream waters examined were of poor quality, one ahowiag 
the presence of much sewage. Two ice samples were of fair quality. 

Plaistow. — All of the wat«r used in this town is obtained from indi- 
vidual wells. 

Plymouth. — The town installed a system of water works in 1880 and 
1881, the supply being from springs and wells. The average depth of 
the wells is six feet. A foot of top soil is loam ; below the loam is marl 
and gravel. The wells are dug. The water flows by gravity to two 
reservoirs having a capacity of 4,000,000 gallons ; area, one acre ; average 
depth, 12 feet There are several individual wells in the locality. 

Chemical Examlntll<m <if Wnter fram Town Supply. 



* Bsmple taken from tsuoet la mlU. 

1 SamplH taken from ReHervolr No. I. 

JSamole taken from Re-ervuir No. 2. 

E Sample taken (mm faueei la drug store. 

g Stream to Reservntr Nu, 2. 

ti Stream to Reservoir No. I. 

Water from 23 private aapplieB was analyzed. Of 16 well supplies 
seven were pure; eight were badly polluted either by sewage or lead, 
and one was of doubtful quality. Four of the seven spring supplies were 
unfit for use ; three contained much lead, and one was contaminated by 
sewage. 

PoBTSMopTn. — The city constructed a system of water works in 1891, 
the source being wells and springs. The watershed is about four square 
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miles in area, partly wooded ; no inhabitanta very near. The wells are 
driven from 70 to 100 feet, in gravel. The water ia pumped to a stand- 
pipe having a capacity of 500,000 gallons. There are very few private 

wells. 





Chemical Examination of Water fro 


m PorUmmith Water Supply. 
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Water from nine private auppliea was analyzed. Three well waters 
were of doubtful quality, and four were good ; one spring water was 
heavily polluted by sewage, and one was pure. Two distilled waters 
proved te be of very poor quality. 

Randolph. — No public water supply. 

Raymond. — In 1893 the town installed a public water supply from a 
eystem of wells driven from 40 to 60 feet deep, through loam, sand aDd 
gravel. The water is pumped to a Btandpipe having a capacity of 118,037 
gallons. The watershed ia about one square mile in area, is about equally 
wooded and cleared, and on it are about 600 inhabitants. There are a few 
wells in the locahty. 

Chemical Examination of Water from Faucet of Raymond Water (Torts. 
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The qnalit}' of tbis water is steadily growing worse. At tbe present 
time the supply is receiving sach krge amounts of filtered sewage tliat 
the compofiitioa of the water is seriously affected. It is only ei qnestioB 
of time before the supply will have to be abandoned for drioldng and 
domestic purposes. 

Richmond. — No pnblio supply. Each fejnily, as a rule, has ite indi- 
■ridual well. There is one well, however, that ia owned by several neigh- 
bors, for their own private accommodation, especially when other wella 
may be dry in smmner. One hotel ia supplied from a private well across 
the street, and from another in the hotel cellar. 

RiNDGS. — So public supply. Two well si^plies were analysed ; one 
was very badly pollnted by sewage, and the other was of good quality. 

RocBBSTBB. — The Rochester water works, owned by the city, installed 
in 1885, has for a source a pond and reservoir, die pond being about one 
hundred acres, and the reservoir two hundred acres in area. The water- 
shed, several square miles in extent, is both wooded and cleared, with, 
perhaps, 75 inhabitants. There are not many private wells in the locality 
Chemical Examination of Water from Tap t^ Oily S-uppli/. 
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Four of the seven well waters analyzed were badly polluted by sewage, 
and were unsuitable for drinking. The single spring water analyzed was 
pure. 

RoLLitfaFOHD. — No public water supply, the only source being wella 
and springs, samples from many of which liave been analyzed at the State 
Laboratory of Hy^ene, and in a majority of cases found to be unfit for 
domestic oae. There are a number of citizens who would be glad to see a 
system of water works installed in the village. But one well water was 
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analyzed and that was of iak quality. A spring water from Salmon Falls 
was polluted by sewage and unsuitable for use. 

BozBURT. — No public supply. Some families use the old wells, hut 
moHt of them are supphed with running water from the hills. One spring 
water was analysed and found to be of excellent quality. 

Rdmnby. — This town is supplied with water from private wells and 
springs. Four water supplies have been analyzed. One spring supply 
was pure and two were badly contaminated by lead. The single well 
water analyzed was not suitable for use. 

Rtk. — No public supply. The entire water supply is taken from pri- 
vate wells and springs. One well water was found to be wholly unfit for 
use, and one was of fair quality. 

Salbu. — A private water supply was installed in 1903 by the Salem 
Water Works Company. The source of the supply, Canobie Lake, is of 
about 1,000 aores in area, 40 feet in depth on an average, and gravelly 
bottom. The waterahed ia approximately 500 acres, mostly wooded. The 
shores of the pond, upon which is Canobie Lake Park, ia frequented by 
summer cottagera and excuraionista. The water flows by gravity through 
about three miles and a half of iron main pipe, and the service pipes are 
of galvanized iron. It is estimated that 15 per cent of the population 
use this water. 
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'Sample No, 128 was collected opposite Croue'a Qrove. fNo. 220 opposite Chase's Grore. 
One well water was. analyzed which was of doubtful quality. See 
*" Protection of the Water Supply of Salem," printed elsewhere in this re- 
port 
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Saiisburt. — No public water supply. Two well waters were analyzed 
and one foand to be very badly polluted by sewage. The single spring 
water examined was of good quality. 

Sanboknton. — No public water supply. Two private supplies wer© 
examined ; one, a spring, was of good quality. The other, a well water, 
showed evidence of considerable sewage poUatJon and was clasBed as 
doubtful. 

Sandown. — No public water supply. One well supply was analyzed 
and found to be pure. 

Sakdwich. — No public supply. Practically every house has its indi- 
vidual well. Some of the water is conveyed through lead pipe. 

Sbabbooe. — No public water supply. 

Sharon. — No public supply. Water is obtained entirely from springs 
and wells. 

Shblburks;. — No water supply except private wella and springs. 

SoHBBBwoKTH. — A System of wat«r works was installed by the city in 
1895, from Salmon Falls river, which received the sewage of East Roch- 
ester and the woolen mills there. The water is pumped to a standpipe 
having a capacity of 997,000 gallons. There are several private wells. 
within the radius of this supply, but many who have wells have city water 
also. 

Seven private well supplies were analyzed. Two were polluted by 
sewage, and the others were of fair quality. 
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Chemical Examination of Water from Faveet of iMy Water Works, Somerineorth. 
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South Hampton. — There is no public supply in town. Water for 
family use is all from wells. A few springs are used for barnyard and 
highway parposes. 

Spkingfizld. — The water supply of this town is entirely from private 
wells and springs. One of the two well supplies analyzed was badly pol- 
luted by sewi^e, and the other was of fair quality. 

Stark. — No public supply. Water is obtained from springs and driven 
wells. 

Stewabtbtown, West. — No, public supply. The Consolidated Water 
Company famishes water to 25 families, the source being several sprin|^ 
and a few wells. There are still a few deep wells in the locality, dug 
from 15 to 20 feet, on a level with the river, and which have good sup- 
plies of water. The one spring water examined was of good quality. 

Stoddard. — No public supply. Most of the famihes are supplied from 
individual wells; a few from Long Lake. 
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Steaffobd. — No public supply. Water ia obtained fr<»n individual 
wells, tbe pipes used being partly lead and partly galvanized iron. 

Steatfohd. — No public supply. The village of Nortb Stratford bas 
two private wat«r supplies, tn 1882 Mr. Clark Stevens installed a supply 
from a system of springs, the watershed being about 60 aorea, mostly 
cleared land, no inhabitants. The springs are seven in number, stoned 
from five to seven feet deep. In 1888 Mr. J. C. Hutchins introduced a 
Bocond supply, also from springs stoned about six feet deep, with same 
kind of soil as first supply. Tbe watershed is about five square miles in 
area, mostly cleared land, no inhabitants. 
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Stbatham — No public supply. There is one private supply, pumped 
by windmill from a spring to an out-of-doors tank, from which four hoases 
are supplied. The water supply of the town is chiefly from individual 
wells and springs. A few filtered cisterns are used. ■ Three well waters 
were analyzed, two of which were found to be of doubtful quality. . 

Sullivan. — Individual welta and springs are the only water supply. 

ScTNAPEE. — The Sunapee Water Works, owned by the town, were built 
in 1901, Sunapee Lake being the source from which water is taken to sup- 
ply the Stmapee village, and Ledge P<.'<id for Geoi^e's Mills. Water 
from the pond flows by gravity, while that from the lake is pumped to a 
reservoir of 300,000 gallons' capacity. The Lake Sunapee Water Supply 
Company, a private company of 23 stock owners and takers, installed ita 
works in October, 1886. The water is taken from Sunapee Lake, and 
flows by gravity. The plant is nearly worthless at this time, as the pipes 
are of small size and filled with rust. 
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CA«mEeaJ Exwalnalion of Water ftom Lake Sitnapee. 
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* Sample taken trom criTate anpply tbroogli IN feet at lead pine. 

■f Sample taken Irom Ledge Pond, Qeorge'a Mills water supply. 

i Sample taken from Lake aaaapea, supply Q( Suuapee Water Works Compuij. 

Fourteen epring waters were analyzed, and but three found to be pure. 
Nine contained bo much lead tliat they were unsuitable for use. Four of 
the seven well waters were good and three were polluted by sewage or 



SuKRT. — No public supply. Water is obtained from wells dug about 
three feet deep, on a hillside, and are fed by springs. The water flows by 
gravity, about one mile, through lead pipe. Fourteen families are so 
supplied, 

Sutton. — The water used in this town is obtained from private welk 
and springs. Some wells are near buildings, and pumps are used ; in 
other cases the water is conducted through lead pipes from springs back 
in the hilb. 

Nine private well and spring supplies were analyzed ; four were of 
good quality, three were badly polluted by lead or sewage and two are 
of doubtful quality. 

SwANZEY. — No public supply. A private well at West Swanzey fur- 
nishes water for four or five families from a small reservoir fed by springs, 
but the water is not used to any extent for drinking. 

Five of the six well waters analyzed were polluted by sewage and 
unsuitable for use. One was of good quality. The two spring supplies 
were both somewhat contaminated by excess of oi^nic matter, but were 
reported as suitable for drinking. 
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Tamwobth, — No public supply. Water is obtained from indivi4n}il 
epriogs and wells. Two well waters and one spring water were analyzed 
and all were of good quality. 

Temple. — No public and no private system of water works. Water is 
obttuned from individual springs, which flow by gravity and from wella. 

Thornton. — No pubUc supply. Water is obtained from springs and 
wells, through lead and iron pipes. 

TiLTON. — No public supply. A private supply was ioBtalled by the 
Tllton & Nortbfield Aqueduct Company in 1887-88, the source being a 
pond of about 60 acres in area, from 10 te 76 feet deep ; sand and gravel 
bottom, with but very little mud. The water shed is several hundred 
acres in exLent, wooded and pasture, with five farms. There are still a 
very few wells in the locality, althoi^h moat of them have been 
abandoned. 

Chemical Examination of Water from a Faucet in Tllton Supplied by the Tillon * 
Northjleld Aqueduct Company. 
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Eleven private well and spring waters were analyzed. Both de spring 
waters were badly oontaminated by lead. Five of the nine well waters 
were of good quality, three were of doubtful quality and one was very 
heavily polluted by sewage. One ice was analyzed and found to be very 
pure. See "Protection of Tilton and Northfield Water Supply" else- 
where printed in this report 

Teot. — No water supply other than individual wells and springs. Six- 
teen well waters were analyzed, of which twelve were polluted and unfit 
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for oBfl ; three were good and one was of doubtful quality. Six of the 12 
bad waters were so reported because of the preseace of much lead. 

Ttjttonbokough. — No public supply. 

TTnity. — No public water supply. The people are supplied with water 
chiefly from wells. A few have runniDg water from individual aqueducta. 
It is believed that many of the wells furnish poor water. 

The single spring supply analyzed contained much lead and was, there- 
fore, condemned as unfit for use. 

Wakefibld. — No public supply. There are two driven wells in town ; 
the others are dug and are not more than 15 to 20 feet deep, on an 
average. 

Thirteen well waters have been analyzed with the result that four were 
good, four doubtful and five so polluted by sewage as to be unsuitable for 
use. 

One spring water was of good quality and one brook water was also 
pure. 

WAU^OLE.-r-The North Walpole Village Precinct Water Works, owned 
and managed by the precinct named, was installed about 85 years ago by 
K'athaniel Monroe. There are four springs ;, one Sowing 25 gallons per 
minute, is pumped to a reservoir; three others run into cement-lined pipes- 
and supply 84 famiUes, and have a capacity for SO more. The soil is &n& 
gravel. Two hundred and forty families are supplied from this source. 

A new system of water works is in process of conatruction at Walpole,, 
by the Walpole Water and Sewer Co., and is expected to be completed 
by&e 1st of December, 1904. The source of the supply is a stream 
and springs, with a watershed of three or four square miles, both cleared 
and wooded. There are no inhabitants on the watershed. The water 
will flow by gravity three and four-fifth miles, through iron mains; ser- 
vice pipes of gatvinized iron. The system will supply 50,000 gallons per 
day, while the arerc^e daily consumption will probably be less than that. 
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Of tlie five well waters analyzed four were polluted and unsuitable for 
nae. 

Four spring waters were also analyzed and two were found to be pnre, 
one doubtful and one so full of lead that it was unsuitable for drinking. 
A dstern water was found to be unsuitable for use. 

Warner. — No town supply. In 1895 a supply was introduced by 
private parties, which was later purchased by the Warner Village Fire 
Xtistrict. This consists of a reservoir supplied by springs and a brook. 
The bottom is clayey hardpan in part, and part gravel ; average dep^ 
■eight feet. The watershed is estimated at 400 acres, wooded ; not more 
-than 12 inhabitants. The volume of water varies greatly. The water 
flows by gravity. There are quite a number of private wells in tJie 
locality. There are many private supplies which are piped from springs 
long distanoes through lead pipe. 

Chemieat Examination ^ Water from a Fiaiett pf the VlUagt Dlatriet Supply. 
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Twenty well waters were analyzed, of which eight were pure, seven bad 
!and five doubtful. Six of the seven polluted waters and all of the doubtful 
waters were so classed because of the presence of lead. One of the two 
spring supplies analyzed was condemned because of the presence of lead. 

Wabren. — No public supply. There are two private systems of water 
works in town; one, the Warren water works, was built in 1873, the 
source being a spring about a mile distant The water flows by gravity 
through galvaniiied iron pipe. Nineteen families are supplied from this 
source. The other supply, the H. N. Merrill Water Works, was installed 
about the year 1895. This supply is from a spring and driven well 474 
feet deep. The water flows partly by gravity and partly by being pumped 
into a reservoir. Eighteen or 20 families take from this supply. There 
are not many private wells within the radius of these supplies. 
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Chemical SkKontnati'm of Water fiom Variotu Boureet. 
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The fflngle w«U water analyzed was pnre. 

Washington. — No public water works. The town being quite hilly^ 
a great many families have put in private aquedncts at comparatively- 
emall expense. It is probable that nearly or quite half the farms have 
aqueducts suppyling house or barn or both. Lead pipe has generally- 
been used to conduct the water, although of late iron pipe has beea 
employed to some extent. 

Of ten well supplies analyzed six were polluted either by sewage or 
lead. 

Watbkvillb. — No public supply. 

Wbabe. — No public water supply. Four families at Riverdale are 
fluppUed from a spring, by lead pipe. The works were put in about 60 
years ago by Christopher Simons, who supplied the village with excellent 
water. Later, the owner of the spring asked several parties to put their 
faucets on a level with his ; they would not. He out the pipe and laid a 
new Une to supply the four families mentioned. The others now depend 
upon wells. At North Weare four families get water from a springy 
Uirough pipe not lead. Wells are generally used, although quite a num- 
ber in town have running water from springs. 

Of five well supplies two were badly polluted by seeps^e, two were of 
good quality and one was doubtful. The one spring supply was pure. 

Webster. — No public water supply. Water is supplied by private 
works from springs and wells. Two well waters were analyzed. One 
water w^ of good qiuility, but the other was badly polluted by seepage. 

Wektwoeth. — There are no public water works in town. The sup- 
ply is from wdlls and springs. Tht single spring supply examined con- 
tained much lead and was unsuitable for drinking. 
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Wentwokth's Location. — No public supply, 
Westmokei^nd. — No public supply, 

Whitefield. — The public water works, owEed by the town, were built 
ty private parties in 1892. The water is from Btrearaa, aad flows by 
gravity to a reservoir having a capacity of 800,000 gallons. There are 
two watersheds of about 30 acres each. The remainder obtain water 
iiom individual wells. 







Chemical Examinatlim of Water from Town Supply. 
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Five private supplies were analyzed and two well waters were found to 
be so heavily contaminated by seepage that they were unsuitable for use. 

WiLMOT. — No public and no private water works. The supply of this 
town is from individual spring or wells. One spring wa1«r centred 
inuoh lead and was unsuitable for use. A well water also contained so 
much lead that the supply was reported as of doubtful qnahty. 

Wilton, — A gravity water system is now being constructed which will 
supply the vill^e of East Wilton with water for domestic purposes and 
Are protection. The source of the supply is Mill Brook, with the in- 
take at Gaerwen Falls, 250 feet above the bridge at East Wilton, about 
Ig miles from the village. Mill Brook, or Gaerwen Falls Brook, risM on 
the eastern slope of the Pack Monadnock range of mountains and has a 
watershed of neai'ly four square miles. It is also the outlet of Burton 
Pond, a sheet of water some 60 aeres in extent which ia dammed and will 
serve as an admirable storage reservoir. 

The committee appointed by the town to study the feasibility of a 
water supply collected samples of water from various sources that were 
suitably located for supplying the town and sent tbem to the State 
Laboratory tor analysis, with the suggestion that a chemical and bacterio- 
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lo^cal analyds be made to determioe their relative parities. The reporte 
of the anal^es, together with various commnnicatJons, are given below : 

CONCOHD, N. H., Maroh 17, 19W. 
5. B. Cemer, WUUm, N. H. 

Dbar Sir: — I enolose analyBea of the five samples of water collected from the 
variooB fioorces under consideration aa a water aapply for your town. The 
waters are all of good quality and there is bat little choice between them, so far 
as their chemical composition is oonoemed. One sample shows the presence of 
the colon bacilli, as I have noted on the report, bnt the other waters are free 
from any feoal oontaminatioa. I am convinced that jaai brooks are of good 
qnalitj, and, other thin^ being equal, will afford yon an acceptable water sup- 
ply. Other analyses may show diiferent conditions and sbonld be made as fre- 
quently as possible. It will be wpU to take samples directly after a heavy rain or 
shower, when the brooks are swollen by surface water. 

I shall be glad to oome to Wilton whenever yon may suggest, and the only 
cost to the town will be my traveling eipenses. 

Very truly yours, 

H. E. BABNABD, 

ChemMl. 

CoNCOKD, Jf . H., May 4, 1904. 
Mr. S. B. Center, WUUm, N. H. 

DsAR Sir: — I enclose a report of the examination of the proposed water sup- 
plies for your town. I have discussed the Gaerwen Falls supply somewhat in 
detail as being most probably the supply you will finally select. 

I also enclose the results of analysis of the two waters sent in on Monday. 
There is no qaestion bnt that the Burton Pond water is of good quality. It is 
somewhat colored at present, just as the water at the dam is colored, by the dia- 
solved vegetable matter always present in surface waters. 

I will send yon more bottles shortly, that you may take other samples of 
water at the dam. It is well to have a series of analyses which will show con- 
clusively the permanent character of the water. 

I have not sent yon more copies of the analyses of the waters made on March 
IT, as yon probably have them on hand. 

Very truly yours, 

H. E. BABNABD, 

OtemM. 

CoNCOKD, N. H., M^ 4, 1904. 
Mt. S. B. Order, Witon, N. H. 

Dbak Sib:— In accordance with your request of March 8, 1904, for onr assists 
ance in regard to examinations of the proposed supplies for a gravity wat^r sys- 
tem for the town of Wilton, we have made both chemical and bacteriological 
analyses of the waters collected by you froni five possible sources of supply, viz. : 
Ooerwen Falls Brook, brook on land of Mrs. B. W. Ward, Blood Brook, Milter 
Srook and small brook in Peabody meadow. The results of the analyses showed 
all the waters to be of acceptable character from a chemical standpoint. Boc- 
teriologically the water from brook on lajid of Mrs. B. W. Ward showed the 
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pra§6iioe <rf the colon bftoilli, as evidenoe of feoal contAmlimtioii, while the viditt' 
mppUes were entiTely Battsfftotory. 

It seemed advisable to make a personal examination of the proposed sapplies 
to determine the character of the watersheds and the nnmber of inhabitants 
thereon; the presence of mills and pollntion by mannfactnring opemtionB. 

On the 20th of April an extensive examination was therefore made of fOor of 
the proposed sapplies, the resolts of which are here given. 

GAERWBH FALI£ BHOCS. 

The Qaerwen FaUs Brook was traced from the falls to burton Pond. Bat 
small areas of swamp land drun Into the stream and no maddy places were 
observed which woold depreciate the qaality of the water. The watershed is 
extensive and consists of both woodland and cleared land, postured or culti- 
vated. Ko farm drainage can reach the stream directly except that from ti» 
old Hillsbcoroagh Coonty Fann, sererol miles above the falls, and the qoantity 
derived from that sonroe ia slight and will not impair the qnality of the snpply. 

The sewage from the several houses at Davisville is evidently satisfi-ctorily 
disposed of, and cannot reach the brook. The mannfaotoring plant at Davis- 
ville Is located on the hanks of the brook and may prove a source of pollution, 
unless enitably provided with a system for sewage disposal. The manufactur- 
ing waste from this sonroe is slight and cannot be of injury. Some distance 
above this plant there is a large pile of aawdost, which ia so located that it will 
enter the stream in time of high water or during heavy rains. This sonrce of 
pollution can be readily removed. Still further up the stream, is a sawmill in 
active operation during part of the year, which discharges its WMte and saw- 
dust directly into (he stream. This pollution of the water renders the sawmill 
a nuisance and the State Board of Health has anthority to suppress it when so 
petitioned. The «wmiU is not, therefore, an objectionable feature of the pro- 
posed supply. 

BURTON POND. 

An examination was also made of Barton Pond, which is a natural reservoir 
for the system, and at all seasons contribntes largely to supplying the stream. 
This pond is admirably located in a natural basin with wooded watershed and & 
shoreline free from decajing vegetation or swamp land. Recent chemical and 
bacteriological analyses of the Barton Pond water accompany this report. 

The results of the various analyses of the Gaerwen Falls supply have been 
uniform and show the water t« be of good quality, very soft, free from turbidity 
and excessive sediment, with a slight vegetable odor and color, due to dissolved 
organic matter. The chlorine content is normal, the solids are very low; 
ammonia in its oxidized conditions, as nitrates and nitrites, is absent, and that 
present as free and albuminoid ammonia is wholly due to the vegetable matter 
always dissolved in pond or surface waters. The baetcriologiual examination 
shows the water to be practically free from bact«ria, but a biolc^cal nxamioa- 
tion shows Cyclops, of the order of Copedoda Omstacea, to be present in wmi- 
siderable numbers. The Cyclops are aptly termed " water scavengers " and bt& 
found very generally in our best pond supplies. Their presence is not consid- 
ered detrimental, and as they rarely pass through the service pipes to the «on- 
smner they will never give tronble. 

Taking into consideration the location of the stream, the oharact^ of its 



^d by Google 



WATER SUPPLIES OF TOWNS AND CITIES. 81 

vraterelied., its freedom from exoeesiTe organio oontammatioa, and the iinifonnly 
good condition of the water, it would seem to be a wholly BatiBfactoT7 sonroe of 
water snpply. 

STREAM IN PBABODT HBADOW. 

Peabody Meadow, which is so located as to be readily converted into a Btoiage 
reservoir fed by small Btroama, has been considered as a source of water supply. 
The fact that it is the natoral drains^ outlet for Beveral farms and honses, 
which deliver sewage from bama and sink drains on the slope bnt a few rods 
above the high water mark of the proposed reaervoir, renders it at all times lia- 
ble to i>ollntion. This source is, therefore, not a soitable one for famishing a 
water snpply. 

Blood Brook is an esoellent stream for a water snpply and will fomisli water 
similar in composition to the Gaerwen Falls Brook. 

Ohemioal and bacteriological examinations show the water to be pnre, soft, 
and in every way suitable for drinking and domestic nses. 

MILLEK BROOK, 

This proposed source is a large stream with a watershed many miles in ex- 
tent, mostly wooded and but sparsely popnlated. The composition of the water 
is similar to that from, the Gaerwen Falls and Blood Brook and, like them, is 
snch as to make it admirably adapted for a town supply. 

In conclusion it is sufficient to say that any one of the three sources,— Gaer- 
wen Falls Brook, Blood Brook or If iller Brook, will be a suitable supply for the 
tewn of Wilton and will fnrnish water free from pollation and, except for n 
slight color and odor, of unexcelled quality. 

Very truly yonrs, 

State laboratory of Hygiene. 

Wilton, N. H., June 4, 1904. 
3fr. n. E. Barnard, Chemist, SUxU Board of Health, Concord, N. S.: 

Dear Sib : — I have examined your reports of analyses of water fhon several 
sources from Wilton and your letters giving your opinion of their quality, etc 
I note that you consider Burton Falls and Mill Brook, on the latter of which 
lies Gaerwen Falls, an entirely satisfactory source of supply for a publlo water 
system for the village. Ton do, however, mention the presence of a slight veg- 
etable odor and color in the water from these sources. Inasmnch as these things 
are noticeable by the senses and would aS'ect the confidence of the people in the 
water, even though the latter were entirely healthful, the committee desires 
more information on these two points of color and odor. Perhaps this ma^ best 
be obtained by answers to the following questions : 

Are analyses of water taken in all or many of the months of the year neoes- 
sary for a complete examination of its qualities, odor, color, eto., etc. ? 

At the very worst would anything more be required few the removal of this 
color and odor, so tar as water from Burton Pond is concerned, than the olear- 
ing out of the vegetable matter and mnd, if any there be, from the bottom of 
that reservoir? 

Is vegetable oolor and odor present in the same degree as in these waters in 
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the public 'water anpplies of some other towns in the state (giving their names), 
and yet are those supplies satisfactory to tbeir inhabitants ? 

Any remarks that yon may make other tban answers to these qnestions will 
he gratefully received, A prompt reply is desired since the committee wish to 
put its report in priat during the last of this week. 

TottTS truly, 

I. S. WHITING, 

Ghainnan. 

OoNCOED, N. H., June 7, 1904. 
Jffr. J. S. Whiting, WUUm, N. H.: 

Db&k Sir: — lam pleased to give you further information concermng the 
quality of the Oaerwen Falls and Burton Pond supply and enclose a set of anal- 
yses of the waters of most of the cities and larger towns of the state which will 
be of service to you as showing the comparative results ot aauitary anatysis.* 

It must be realized at the outset that a surface water, — a water which reaches 
the earth as rain and after flowing over the groimd collects in natural reservoirs 
or streams, — is difEerent in composition from ground water, — water which has 
■passed through greater or less depths of eaith and finally collected in porous 
Strata from which it is lifted to the surface by pumps or naturally through 
springs. 

Ground water is filtered water and therefore is usually colorless ; surface 
water isunfiltered and invariably contains mote or loss dissolved vegetable mat- 
ter as well as suspended vegetable and mineral matter that imparts a color to 
the water. Yet in spite of the aesthetic advantage of having a supply free from 
color, by far the greater number of supplies in this state,— ^and all of the large 
supplies in New Hampshire and throughout the country, — are surface waters. 

Replying to your last question fljst, I may say that while the water supply of 
Concord is somewhat more free from color than your proposed supplies, the sup- 
plies of Manchester, Somersworth, Plymouth, Warner, Peterborough, Antrim, 
Hooksett and Pembroke, — all of which are excellent and satisfactory supplies, — 
are colored as highly, and in several instances much more heavily, than the Bur- 
ton Pond water. The odor of these waters is not more noticeable than is always 
observed in pond waters, or in brook waters which do not originate as springs, 
neither the odor nor color of any of our public supplies creates a prejudice 
agwnat its use after the change from a well water to a surface water no longer 
attracts attention. The analyses 1 have made of the proposed supplies for your 
town have been made at the most unfavorable season of the year, and I think 
that the water will be even more satisfactory during the summer and fall than 
it now appears from the results of analyses made in April and May. 

The chemical composition of the water will vary but little through the year. 
Extremely long periods of great heat coupled with low water will sometimes . 
produce a decomposition of vegetable material that will impart an unpleasant 
odor to waters. This is particularly noticeable in storage reservoirs. In the 
case of Barton Pond I do not think such a condition is possible as the dam at the 
outlet furnishes a ready means of regulating the height of the water and so ena- 
Mes one to keep all portions of the bottom under water. It is undoubtedly true 
that Burton Pond water will be improved somewhat by clearing out all pockets 
• Tbe table nt analfaes relerred to [a omllted from this report. 
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of mwd and eradicatiii^ vegetable matter, I do not think even this will be 
neoesearj, as I understand the dam has been boilt for many years and that all 
etnmpe and tnrf covered by the flowage have completely decomposed. 

I -wish to call to yonr attention one factor in the tables of analyses that shows 
conclusively the amount of vegetable matter in a water, — that is, the albumi- 
noid ammonia content. This footer depends upon tbe same conditions that pro- 
dnoe the odor and color, and a high odor and color denotes a high albnminoid 
ammonia. The water from Barton Pond ia low in albuminoid ammonia for a sur- 
face wat«r, — much below the content of most of the supplies of the state from. 
frimilw BOUToes, — and the water from the falls runs still lower. 

I can see no possible objection to the proposed snpplj because of color or odor 
if a surface water is to be chosen. If a water is desired that is colorless and 
odorless a well water is the only water that will meet the conditions. As be- 
tween a colorless well water that is always liable to pollution and a anrfaoe 
water that is slightly colored and absolutely secured from contamination, there 
can be but one choice. 

Very truly yours, 

H. B. BABNABD, 
Chemiat. 
Chemical Annlpslt <tf Water from Gaeraen FalU. 
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Smnll Brook on Peabody Meadow. 
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Chemical Examination of Water from Burton Pond. 
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*B. Colt present. 

Chemical Examination of Water from Blood Brook. 
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> B. Coli present. 
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Chemical AHaljfii» ctf Water from Millur Brook. 
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'B coll preseaC. 

A large number of private sappliea have been analyzed during the paat 
two years. Of 45 well waters examined but 14 were of good quality; 10 
contfuned either sewage or lead in such quantity that the water was 
reported as of doubtful quality and 21 waters were condemned as unfit 
for use. Twelve of those bo classed were contaminated by large qoanti- 
ties of lead. 

Twenty-dx spring waters were also analyzed. Eleven were of good 
(quality, but 15 contained so much lead that they were unsuitable for use. 
All of the spring waters were free from sewage, and if conveyed through 
eome other pipe than lead would be acceptable supplies. 

WiNCHESTBK. — No public water supply.. Two well and one spring 
waters were analyzed. One of the well supplies was polluted ; the other 
two waters were of good quality. 

Windham. — No public supply. 

Windsor. — No public supply. Moat of the water is taken from wella 
dug from 15 to 20 feet; soil mostly heavy loam ; subsoil, clay or hardpan. 

Wolfe BOROUGH. — The public water works, owned and operated by 
the town, were installed in 1889. The source of the supply is a pond of 
about 300 acres ; depth in places from 60 to 70 feet ; average for the pond 
about Z2 feet; bottom mostly sand, with small rocks. The watershed la 
from three to four square miles in extent; five sevenths woodland, two 
sevenths pasture ; only one family inhabits the watershed. 
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Chemical £bamlnatlon of Water from I^btle Foimtaln. 
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Two well waters were analyzed and one proved to be polluted and unfit 
foruae. 

Woodstock. — Ie 1897 the North Woodstock Water Company installed 
a system of water works which was sold to the town of Woodstock. This 
is ia the precinct of North Woodstock. The source ia a stream dammed 
to form a reservoir of about one acre. Seventy families, 99 per cent, in 
the precinct, are takers. There are no wells in the pre(nnct. The town 
of Woodstock is about evenly divided into the northern and southern por- 
tion. The latter ia supplied with water from private wells and springs, 
and since the removal of all lead pipe, etc., it seems to be of good quality. 
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One spring water waa found to be heavily contaminated by lead. 

WoODsviLLB (village in town of Haverhill.) — Woodaville Fire District 
is supplied with water by the Woodaville Aqueduct Company whose plant 
was installed in 1885 by James Gordon, who introduced water from Gor- 
don spring in 1892 or 1893. The first-named supply is from Ammonoo- 
suo River, which receives ail the sewage from the towns of Bath, Lisbon 
and Littleton, farther up the river. The water is pumped directly from 
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the river, and flows throngb about three miles of iron distributing mfunA. 
This oompany also supplies water from a spring, dug about four feet deep, 
which yields about 50,000 gallons daily, delivered through two miles of 
lead pipe. Soil is mucky loaxo, with sandy bottom. About nine tenths 
of the population are supplied from these sonices. Gordon spring is about 
two feet deep, while the volume of wat«r is about 48,000 gallons daily; 
soil, mucky loam, with sandy bottom. One half mile of galvanized iroa 
pipe is used to convey this water. Thirty-three families take from thia 
supply. There are 12 or 15 driven wells in the locality. 

Chemical ExaTalnaUon of Waterfrom Supply of Woodnllle Aqueduct Comptmi/. 
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This water is somewhat polluted by the sewage which enters the 
Ammonoosuo River above Woodsville, at Bath, Lisbon and Littleton. 
The amount of sewage present is somewhat greater during the summer 
and fall, when the flow of water is the least.* 

>8ee " The Woodavllle Water Sappl? aixl Typhoid Farer,'' elsewhere printed In this re- 
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Twelve private supplies have beea examined during the past two years. 
Five of the eight spring waters were pore, the three polluted spring waters 
were evidently receiving seepage from some aewage-polluted area. Two 
of the tbree well waters were polluted by sewage. One pond water waa 
analjied and proved to he of good quahty. 
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THE LITTLETON EPIDEMIC OF TYPHOID FEVER AND THE 
PUBLIC WATER SUPPLY. 



One hundred and thirty-nine cases reported, with 11 deaths. 
During the winter of 1902-'03 Littleton experienced the greatest epi- 
demic of typhoid fever that has occurred in the state of New Hampshire 
for many years — for more than a quarter of a century, at least, the out- 
break being due to the contaminated water supply, which was taken from 
Ammonoosnc River. This calamity occurred after repeated warnings 
from the State Board of Health, anil we give herewith a somewhat 
detailed report of the particnlars connected with the epidemic because of 
its magnitude, its great importance as a lesson to other communities and, 
least of all, because an attempt was made to place certain local responsi- 
bility upon the Sta(« Board of Health. 

On January 1, 1903, Dr. George F. Abbott, secretary of the Board of 
Health of Littleton, telephoned to the office of the State Board of Health 
that numerous cases of typhoid fever existed in Littleton village. Imme- 
diately the following letter was sent : 

CoNCOED, N. H., January 1, 1903. 
George F. Abbott, if. P., Secretary Board of Health, LittkUm, N. H. 

Db&r Doctor : — Referring to the outbreak of typhoid fever in your town, 
concerning which you gave me some information by telephone this morning, I 
would say that I have directed that four containera be sent to you for the collec- 
tion of SBcuplea of water for chemical and bacteriological examination. 

If there are 30 or 40 oaaes of typhoid fever in Littleton, and this outbreak has 
appeared within a week, or two, B.S yon state, there must be some common cause 
for it. In all saoh ontbreaks we look first to the water supply, and nest to the 
milk supply. We would like yonr board to make an immediate investigation 
along these lines ; that is, find out how many persons are now having the dis- 
ease ; how many houses are infected and what is the source of the water supply. 
Should there be instances in which an infected family is not connected with the 
public supply, we would suggest the advisability of inquiring whether or not the 
patient might have drank from the public supply when away from home. 

In the second place investigate the source of the "liiv supply. Find out how 
many families have been supphed from one source and whether certain infected 
families have cows of their own, etc. 

It will take considerable time to get at the facts. Every house will have to be 
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visited, and the questions should be prepared beforehand, so that the answers 
may be writtan in quickly — in fact, a careful canvass should be made of the 
•entire situation. 

With all these facts before ns we may be able to come to some conclusion, or, 
if not, other lines of investigation may be suggested. 

Furthermore, Inquiries should be made as to whether there have been any 
•cases of typhoid fever along the rirer above Littleton at any point within the 
last few months. 

We shall make a most thorough baoteriologioal exajnination of the w»ter 
received, but yon realize the great difflculty in discovering the bacillus of 
typhoid fever when but very small quantities exist in great volomea of water. 
However, we shall take up the work promptly, and will report results at the 
«arliest possible moment. In the meantime please gather the information asked 
far and make a report at the earliest possible date to this board. 
Very truly yoors, 
(Signed) IRVING A. WATSON, 



The following reply was received to the foregoing letter : 

LiTTLKTON, N, H., January 8, 1908. 
Dr. Irving A. Waiian,. 

Dbar Sir : — In reply to your letter of January 1st would say that we have 
made a caref nl canvass of the cases of typhoid fever in town and find that there 
are and have been 3S cases in this town, and two more that worked in Littleton 
and went home sick to their homes in Bethlehem. One of our teachers went to 
lioconia about three weeks ago, and she is now very siok with fever. I think it 
1VBS about Christmas that she was first taken sick. 

Of these 38 cases in town two have recovered and three have died. One had 
water supply from a well and lived a mile above Apthorp ; one from a spring on 
a hill, and lived one and one-half miles below the village on the meadows. This 
was a little girl and she was not much, if any, away from home. Three had 
spring water at home and town water in the shop. All of the others have town 
snpp^. The milk supply is more varied. Nine have milk at home, or from one 
oow, and the others from seven different milkmen. 

Very tmly yours, 
(Signed) G. F. ABBOTT. 

It will be seen by the above report that this epidemic was well under 
way before any report waa made to the State Board of Health. Poasibly 
this was due to a neglect of the attending physicians to report their oases 
to the local board of health, although two days prior to the receipt of any 
information by the State Board of Health, the local board requested that 
containers be sent to them for the collection of samples of water. The 
oont^ners were forwarded the same day, and the samples were collected 
and shipped to the State Laboratory of Hygiene the following day, 
December 31, 1902. It is to these samples that reference is made in the 
following letter : 
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CoNCOKD, N. H., January 5, 1908, 
George F. AbboU, if. D., LMleton, N. H. 

Dear Doctor : — I wish yoa wmld try to find oat JDst when the first case of 
typhoid fever in the present outbreak appeared. It eeema to me that the disease 
must have been prevailiug for some little time, otherwise yon conld not have- 
had three deaths and two recoveries. 

Furthermore, I wish you would ask every physiciau in Littleton if they have 
treated any case of typhoid fever in the valley above Littleton in such proximity 
to the river or its tributaries as might have polluted the water. 

We are at work upon the first sample of water received, making bacteriologi- 
cal cultures and growths, and shall begin on the other samples as soon as they 
are received this afternoon. It wiU. take several days to complete the work. 

I may say we have very strong suspicions of the water supply as the source of 
infection, as we have already Fonnd the colon basillue in the water. 

Pending further investigations in this direction, I would suggest that yon 
reoommend to the people of Littleton that they do not use this water for drink- 
ing purposes unless it has been boiled. 

Very truly yours, 
(Signed) IRVING A. WATSON, 



On the same day as the above, oommunications were addressed to H, A. 
Hildreth, M. D., and H. S. Pratt, M. D., Bethlehem, asking if any cases of 
typhoid fever had occurred in their practice in Bethlehem Hollow, or any- 
where else in the Ammonoosuc valley, within three months, that could hav& 
possibly polluted Ammonoosuc River. Doctor Hildreth replied promptly, 
as follows : 

Bethleseu, N. H., January 6, 1903. 
Irving A. Walton.M. D., Secretary Stale Board of Health. 
Dear Doctor :— Toura under date of yesterday at hand, and in reply will 
' say I know of no case of typhoid fever in the Ammonoosuc valley, and do not 
personally know of any such vrithiu the last six months ; still there may have- 
been cases north of here that I did not hear of. 

Littleton, as I understand it, receives its water supply largely from the river, 
and the same river is undoubtedly used as a deposit for drainage or sewerage 
more or less by many places north of Littleton, The sewerage from this town 
does not empty directly into, or, in fact, very near the river ; still it may, I sup- 
pose, some of it be carried there by surface water, but I do not inoui that it could. 
Apthorp, Alder Brook, Wing Road, Bethlehem Hollow, Bethlehem Junction,. 
White Mountain House, Fabyans, Mount Pleasant House, etc., are all on the- 
river, directly, and it is natural to suppose that more or less drainage would find 
its way into the river. From what I hoar the epidemic is assuming almost 
alarming proportions. Two physicians told me there were probably more than 
60 cases in Littleton. There is one case in this town, I hear,— a young lady who 
came here sick from Littleton. I have not seen her. 

Very truly yours, 
(Signed) H. A. HILDRETH. 
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Doctor Pratt replied a few days later, the tenor of his letter being sub- 
stantially the same as that of Doctor Hildreth. 

Further investigations along this Une led to the discovery of the fact 
that a typical cane of typhoid fever occurred in Bethlehem Street, which 
■was attended by Dr. George W. McGregor of Littleton and which he had 
charge of from November 23 to December 23, 1902, during Dr. H. A. 
Hildreth's absence from town as a member of the Constitutjonal Conven- 
tion. 

It requires do stretch of the imagination to assume that the typhoid 
"bacilli, after being carried the length of the sewer and deposited npon the 
ground at the outlet of the Bethlehem sewer, were washed into Ammo- 
noosuo River. And, still further, it is not at all Improbable that there 
might have been one or more cases of typhoid fevei ia some of the numer- 
ous houses that are sitoated along the banks of Ammonoosuo River above 
Littleton, as it is a known fact that boarding bouses at Alder Brook and 
points above discharge their waste directly into the river. Be that as it 
may, the course of the disease was such as to leave no doubt whatever 
that the cause of the epidemic was through the pollution of the public 
water supply, even if the typhoid bacillus had not been discovered at the 
State Laboratory of Hygieoe in the samples of water drawn from the pub- 
lic supply ia Littleton. Four bottles of water from Littleton, sent by the 
local board of health, were received at the State Laboratory of Hygiene at 
■Concord, two of which were retained, and the other two were forwarded 
to the bacteriological department at Hanover, with the following letter : 

Concord, N. H., January 6, 1903. 
M. N. Kingiford, M. D.. Hanover, N. H. 

My oeas Doctor : — As you may perhaps know, there ia an epidemic of 
'.typhoid fever in Littleton. I note that you have made one or two ezaminatione 
of blood from these cases. There have been 38 cases, with two deaths and two 
recoveries. It was not reported to the State Bofvd of Health until Thursday 
last, and it is claimed that the disease has not existed more than two weeks ; 
"but that is very improbable, to m.y mind, judging from the results. 

In ail hut two instaiiceH the families in which the disease exista are nsiug the 
_poblio water supply, which, as yon know, is pnmped from Ammonoosuc River. 
The cases are scattered throughout the village, and are not confined to any par- 
ticnlAr locality, nor do there appear to be any unsanitary conditions, locally, 
that oould account'for such an outbreak. The milk supply of these families is 
jeoeived from nine diSerput milkmen, and two of the families have cows of 
their own. I am very confident that the infection has been received through 
-the public water supply. 

We have received this morning four bottles of water from the public supply 
of Littleton, and have directed that two of them be sent to you this morning by 
-express. I wish you would do some bacteriological work with it, with a view 
te discovering the bacillus of typhoid fever, if possible. 
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We have had one eample here before thia lot, and Doctor Day has been at work 
Qpon it. He has already discovered the colon baoillna. The inyeatigation is 
still in progress, and he has not completed his work. I am very anxiouB to 
demonstrate, if possible, the existence of the tjphoid fever germ in this water, 
because I believe it exists, or did exist, in the river. Its actual discovery woold 
do much toward obtaining a better eapply for the town. 

Very truly yours, 
(Signed) IRVING A. WATSON, 

Secretary. 

At the Ckincord laboratory Dr. A. K. Day, bacteriologist, readily isolated 
the colon bacillus. At the Haoover laboratory Dr. H. N. Kingsford, bac- 
teriologist, after a great amonnt of labor and growing more than 160 plate 
oultures, succeeded in finding the typhoid bacillus. His report waa as 
follows : 

Hanover, N. H., January 15, 1903. 
Dr. I. A. Waiion, Coneord, N. H. 

Dear Doctor: — The bacteriological examinations of the specimen of water 
collected and sealed by Solon Simenela of Littleton, N. H., taken from tap at 
Neal McMillian's houae, Littleton, N. H., shows the following; Two bottles of 
wat«r in New Hampshire Stato Board of Health special cases. The seal on one 
bottle being broken, samples were taken from bat one bottle, the contents of the 
bottle not being disturbed before the specimens were taken. Specimens were 
taken by means of sterile tubes, from bottom, middle, and top of water, mixed 
with gelatin and the plate-cnitnre nsod. One tenth of a cubic centimetre of 
water was nsed in each case. After 36 hours at room temperature colonies of 
bacteria began to appear; the jtlates were allowed to stand 24 hours longer. AH 
visible colonies were then counted, and the suspicions colonies were fished out 
and planted on different media. Sis suspicions colonics were then taken from 
the specimen from the top, fonr from the middle section, and seven from the 
bottom section. One colony from the top proved to be typhoid bacilli, three 
colon baoiUi, and two not identified; from middle section two colonies of colon 
baciUi, and two not identified; from bottom section, three typhoid bacilli, one 
colon, and three other colonies not identified. 

In the identification of these bacteria the gas production in gelatin and the 
action of the bacteria on sterile milk was the method nsed. Number of all kinds 
of bacteria per cubic centimetre from top section abont 8,000; from middle sec- 
tion about 6,000; and from the bottom section about 13,000. This number is 
rather low, as the count was taken when the colonies were only three days 
old. 

This water is very markedly polluted and unfit for drinking purposes. If this 
water contained no tjphoid bacilli, it would still be unfit to drink. 
Very truly yours, 
(Signed) H. N. KINGSPOED. 

Thia informatioQ waa immediately transmitted to the Board of Health 
of Littleton in the following communication : 
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GoNCOED, N. H., Jannaiy IS, 1903. 

George F. Abbott, M. D., Secretary Board of Health, LUtleUm, X. H. 

Dbar Doctor: — I am now able to render to yon a detailed report npon the 
bacteriolog^ical ezamiuatioa of the water collected by yooTBelf and sent nnder 
seal to the laboratory in containers Bent to yon for that purpose. The Bpecimeng 
ware divided between the two baotfiriological departments, a portion of the work 
being done by Dr. A. K. Day, and the retnAiader of the iuTestigation by 
Dr. H. N. Kingsford, both bacteriologists of the State laboratory of Hygiene. 

As I have already reported to yon, Dr. Day very early in his examination, 
fonnd the oolon baoUlns in abnndanoe, showing withont qnestion that the water 
was contaminated by feoal discharges. 

Two of the containers which yon forwarded to the State Lab(»«toTy of 
Hygiene were sent to Dr. Kingsford, with instrnctiong to make a baoteriologioal 
examination, and I snbmit herewith his report, word for word, received thia 
morning. He says: " The booteriologioal examination erf the specimen of water 
collected and sealed I^ Solon Simenels of Littleton, N. H., taken from tap at 
Neal McMillians' houae, Littleton, N. H., shows the following: Two bottles of 
water in New Hampshire State Board of Health special oases. The seal on one 
bottle being broken, samples were taken bnt from one bottle, the contents of th» 
bottle not being distnrbed bffore the specimens were taken. Specimens wer© 
taken by means of sterile tabes, from bottom, middle, and top of water, mixed 
with gelatin, and the plate-ooltnre nsed. One tenth of a cabio oentinietre t^ 
water was nsed in each case. After 8S hoars at room temperatore colonies of 
bacteria began to appear; the plates were allowed to stand 34 hours longer. All 
visible colonies were then counted, and the auspiolous colonies were fished out 
and planted on different media. Six snspicions colonies were then taken from 
the specimen from the top, four from the middle section, and aeren from the 
bottom section. One colony from the top proved to be typhoid bacilli, thre» 
colon baoiUi, and two not identified; from middle section two colonies of odiaa. 
bacilli, and two not identified; from bottom section, three typhoid baoUli, one- 
colon, and three otber colonies not identified. 

' ' In the identification of these bacteria the gas production in gelatin and th» 
action of the baotoria on sterile milk was the method used. Number of all 
kinds of bactma per cubic centimetre from top aeotion about 8,000; from middle 
section about S,000, and from the bottom section about 12,000. This number is- 
rather low, as the count was taken when the colonies were only three days old. 

" This water is very ntarkedly polluted and unfit for drinking pnrposes. If 
this water contained no typhoid bacilli, it would still be unfit to drink," 

It would seem that no comment on the foregoing report is neoessary. The 
fact that an epidemic of typhoid fever has been prodnoed in Littleton by con- 
taminated wator is settled beyond doubt. The report, t<^ther with the condi- 
tion obtaining in yoor town, ia bat the culmination of what the Stato Board of 
Health has repeatedly painted out aa not unlikely to occur unless some change 
was made, and we submit that, being powerless to change the conditious which 
so seriously threaten the lives of the people and the prosperity of the town, it 
becomea the duty of the citizens of Littleton to take some action as promptly aa 
possible that will p'ovent such a lamentable oocnrreuce in future. 
Very truly yours, 
(Signed) mviNG A. WATSON, 
Secretary. 
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WHO WAS RESPONSIBLE? 

An attempt was made by certain parties, first, to deny that the water- 
supply of the village of Littleton was not of good quality and perfectly 
safe to use at all times; secondly, that the existing epidemic was not 
typhoid fever, but grippe, or something of that character ; thirdly, that 
the water company had carried out the suggestions made by the State 
Board of Health, and therefore if anybody was responsible it was the 
latter, for not having notified the pnblic of the dangerous character of the 
water before the outbreak. Not all of these points roae simultaneously; 
but as a reminder that the people of Littleton had been forewarned of a 
calamity of this kind, the following letter was addressed to the Board of 
Health of Littleton, and we believe was at once published in the Littleton 
local papers : 

Concord, N. H., January 8, 1903, 
Board of Health, LUOeton, N. H. 

Gentlemen: — A careful inveBtigation of the clrcnmstances connected with 
the present epidemic of typhoid fever in the town of Littleton warrants this 
boaj^ in expressing the opinion that the condition of the pnhlic water supply is 
reaponflible for it. The opinion is arrived at in three ways: First, that there 
must have been a oonuoon cause to produce so large a number of cases almost 
simultaueously; second, the elimination of the possibility of the disease having 
been introduced through infected milk or other source sometimes responsible for 
such outbreaks; third, the discovery in the laboratory by bacteriological exam- 
ination of the pnhlic water supply of Littleton the presence of the colon bacOlus, 
which is due to fecal contamination. So oonclnsive is the evidence that it 
would not aeeni to be material to the proof of the case that the original source of 
infection should be discovered, or that the bacillus of the disease should be 
found iu the water examined. 

The germs of typhoid fever might have been distributed to the water supply 
through an unrecognized, or so-called "walking" case of the disease, or by » 
person sufficiently convalescent to be able to travel about. 

A special report on an outbreak of typhoid fever at Woodsville and the pollu- 
tion of Ammonoosuc Biver was made to the boards of health of the towns 
along the Ammonoosuc valley, including Littleton, some two years ago, and was 
published in Volume IS of the reports of this board. The case was presented ae 
forcibly then as it can be now. It is not necessary to review that report, but 
a few qnotations from it are pertinent in the present situatiou. Among other 
things is sa.id, referring to Ammonoosuc River, " It should be remembered that 
this is a comparatively rapid stream, and in all probability the germs of typhoid 
fever might be carried its entire length intact and capable of comnmnicating the 
disease to persons who might drink of thewater." . . . " The total amount 
of sewage poured into the river is quite large, and the dejecta of a single case of 
typhoid fever discharged into the stream at any point iu its course under favor- 
able oironmstances might readily infeot the river its entire length below." 
. . , " On both sides of the river are numerous dwellings, boarding-houses, 
stables, etc., the waste foom which goes directly into the river. The oondition 
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at Alder Brook, with its Ba,^mull, boardiug-honBea, etc., is, of itself a conatant 
menaoe to the pnritr of the miter supply. Fnrther along ap tlie river sewage Ifi 
Teceived from Wing Boad, Bethlehem Hollow, and unmeroiia momitaiu hoasea, 
"the last being Crawford Honse at the Tery head wateTS of the river. At Beth- 
lehem Hollow some of the boarding-honfle privies are located directly over the 
liver, and this is not tlie only place where similar conditions exist. At least the 
leachings of the sewage of the village of Bethlehem, with its 3,000 or more 
summer boarders, mast enter the river, especially in the fall of the year, when 
the rtuna are more nnmerons and after a season's collection of sewage <mi 
<ttie gronnd, where it is deposited on a slope inclining toward the river." 
.. . . "A single case of typhoid fever at any point where the discharges would 
!be sewered into tbe river might produce an epidemic of this disease at Littleton 
•or Woodsville, tbe only two towns along the river which take this water for 
jrablio Bsea." ..." The use of the water for domestic purposes should be 
abandoned, unless it can be effectually filtered. This view is tfUten because we 
toannot see any way by which the stream can be protected against conditions 
Inoro or less dangerous. To exclude sewage from this river would require an 
■outlay of several hundred thousand dollars, with unsatisfactory results and only 
a limited protection. It would, therefore, seem that the only safe and feasible 
ipl»H ifl tar Woodsville and littleton to secnre drinking water from some other 
source, or to construct scientific filter beds, and to surrender the river to power 
and drainage purposes." 

After narrating some serious outbreaks of typhoid fever which have occurred 
in the post through water contamination, tbe report goes on to say: " Under 
existing conditions the public water supply of Littleton and WoodevUle is liable at any 
tiwieio be infected in a simHar manner, vAOi like resultK." 

la referring to some previous outbreaks of typhoid fever in Littleton and to 
the opinion that had been expressed by som.e of tbe physicians that it was caused 
tij contaminated water, the report says: "There are many circumstances that 
point very strongly to this conclusion: but proof of this is not material or 
meuessary to render emphatic the assertion that this river water is unfit for 
driuMttg purposes, and that from its use indiindual catei or an epidemic of typhoid 
/everu lialtle under certain condiliont lo be developed at any time." 

It is not necessary to quote further. Enough has been cited te show that the 
idangera have been prominently and spocificallj- pointed out M the Littleton 
Water and Light Company and to the public, and this more than two years ago. 
Still, no efforts have been made that have been of any material benefit to the 
community. In October, 1899, a conference was held at Littleton between two 
representatives of the State Board of Health and the consulting engineer of the 
Littleton Water and Light Company. After examining the situation, tbe 
engineer, for the company, proposed to sink a certain number of wells a reasona- 
ble distance from the river, from which to pump water, and to al>andon direct 
communication with the river water, wliich proposition was assented to by the 
representatives of this board, and allowing reasonable time to demonstrate its 
aucoess or failure. The general proposition, understood to have been acceptable, 
-was never carried out; but some make-shift changes, practically valueless, are 
Teported to have been made. 

The chemical analyses made at tbe State laboratory of Hygiene have shown 
. the water of Ammonoosuc River to be naturally and organically good, and that 
it doei not carry an amount of contamination recognized ohemicaUy to class it 
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other tlian good. The sewage whioh is deposited ia the river is rapidly destroyed 
&a each, while disease germs, being minate, living bodies, are corrioil long dis. 
tances onchanged, and, moreover, are never recognized by chemlGHl analysis. 
It should, therefore, be onderstood that a water reported io be chemically good 
is Dot ensured against the presence of disease germs. 

The State Board of Health has ample aathority in some directions, bnt it is 
Absolutely powerless in a case like this, and the local board of health is equally 
so. Unless conditions are changed the calamity which is now npon Littleton 
may be repeated at any time. The situation is such that the citizens of Little- 
ton most take this matter in hand and bring about at the earliest possible 
moment a solution of the problem of obtaining a water supply for the town that 
shall at all times be free from danger to its citizens. 

Very tmly yonts, 
(Signed) IRVING A. WATSON, 

Secretary. 

On January 17, 1903, a public meeting of the citizens of Littleton was 
ield for the purpose of considering some means of securing a safe water 
supply. The attendance was large, but the State Board of Health was 
not represented. According to the report of the meeting in the public 
press, it transpired that the State Board of Health, and particularly the 
State Laboratory of Hygiene, were severely criticized by those interested 
in the Littleton Water and Light Company, to which sentiment support 
was ^ven by a representative of the local board of health, either through 
a misinterpretation of laboratory reports, or to divert attention from 
alleged shortcomings of the board. 

So unreasonable and misleading were some of the statements at that 
meeting, the following statement was given to the public: 

LITTLETON WATER SUPPLY AND THE STATE BOARD OF HEALTH. 

At a pnblio meeting of the citizens of Littleton, held January 17, 190S, for the 
purpose of devising some means whereby that town might be fnmished a public 
water supply that would not endanger the health and lives of the consumers, 
certain statements are reported in the pnblio press to have been msde concerning 
the State Board of Health and the State Laboratory of Hygiene that are so at 
variance with the facts, or so misrepresent the situation, that we feel compelled 
to consider as pnbUcly a few of the allegations. 

1. In the summer of 1899, after the outbreak of typhoid fever at Woodsville, 
and a warning to Littleton of what might be expected in that locality, Hon. 
James W. Remick wrote the attorney of the company, William B. Hord, Esq., 
in New York, that the public welfare required that the company shanld furnish 
a better water, and npon receipt of this letter the consulting engineer of the 
company, Mr. Edgar L. Street, went to Littleton, looked the situation over, and 
made a report, Mr. Herd, in reply to Mr. Remick's letter, quoted from Mr. 
Street's report, which, after admitting the danger of contamination, said: 
" The pump honse stands on the bank of the Ammonoosac River, and the pump 
draws water directly from the river. Surrounding tie ,riye/ w «t level field, one 
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side of wMch forma the bonk of the river. The formation of the soil of this field 
ie Band and gravel, and its depth ie about 36 feet. Under thm bed of gravel lies 
hard rock. It 'was foond that the water in the gravel stands at about the aatne 
level as the water in the river, when t«8t«d about 60 feet from the water's edge. 
This being the case, we have a bed of water-bearing gravel, from which a large 
snpp^ of thoroughly filtered water may readily be drawn by the nsnal method 
of patting downaaen'fa of tube-atrainer wella to the depth of the rock." (See page 
83, Sixteenth Report of the State Board of Health.) 

It should be noted that Mr. Street proposed a " series of tube-strainer wells to 
the depth of the rock." A few weeks later, by agreement, a conference was 
held between Mr. Edgar L. Street, consulting engineer for the company. Prof. 
Robert Fletcher, C. E., engineer for the State Board of Health, and the secretary 
of the board. It was finally agreed that four wells should be sunk in the gravel 
in the manner proposed by Mr. Street, at a reasonable distance from the river, 
which proposition was folly agreed to by the representatives of the State Board 
of Health as an experiment. (See page 34, Report of the State Board of Health, 
1900.) 

If the four wells mentioned have been sunk in the gravel to bed rock, so far 
away from the river as not to draw directly from it, properly piped and pumped 
from, then the agreement has been carried out. We have been informed tty 
creditable persons that no such thing has been done. That a pumping pit, 
instead, near the river and quite remote from the proposed " series of wells," 
was made, and, like every temporary expedient of this kind, soon became a fail- 
ure, for obvious reasons. 

a. The samples of water which have been received from the Littleton water 
supply from Ammonoosuc River and analyzed at the State Laboratory of 
Hygiene during the paat year and a half, and prior to the outbreak of the present 
epidemic of typhoid fever in that town, proved to be chemioaUy good — that is, 
they did not contain a quantity of soIidH, nitrates, nitrites, chlorine, ete., suffi- 
cient to exclude them from the class of " good water." 

3. The allegation that no bacteriological examinations had been made until 
the present epidemic is absolutely false. Repeated bacteriological examinations 
have been made of these waters sent from Littleton from time to time for the 
purpose of isolating the colon bacillus, the presence of which is always consid- 
ered evidence of fecal contamination; bat in no instance was it found until after 
the present epidemic had appeared. Without doubt this water is ordinarily free 
from disease germs, but under the existing conditions it is liable to receive them 
at any time. 

In waters suspected of sewage contamination it is the custom to make bacte- 
riological examinations at the laboratory, but no record of these examinations is 
kept nnlesB something is found to report. Not finding auy dangerous germs in 
the Littleton water, no report was made upon the bacteriological work when 
the chemical analysis was reported to the Board of Health of Littleton. It will 
be seen, therefore, that the allegation that no bacteriological examinations were 
made wa^ pnrely an assumption because no record showing the results had been 
reported to the Littleton Board of Health. 

The State Board of Health has warned the people of Littleton that the Ammo- 
noosno River water, if used for domestic purposes, is a constant menace to the 
health and live^ of the community, and that an epidemic of typhoid fever is 
liable to follo?r at any tinje. It has come. 
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It ia doubtful if aa analjfiB of the 'water of Aimaonoosno River, even if made 
daily, would avert snch a calamity. It might be that ia an honi'a time the 
germs that caused the outbreak might all have passed a given point m the river, 
leaving the water above ia its normal condition. Ohemioal and bacteriological 
aoalyees can only reveal the condition of the particolar sample examined. They 
do not show what the condition of a river like the AmmonooBuc may be in an 
honi, a day, or a week af t«r the CKamination of the specimen received. 

It seems tatber an anomalons Bitoation that the State Board of Health, after 
having made a very complete examination of Ammonoosno River, and reported 
npon it i» exterao, having warned the people of Littleton that the water was 
nusafe to drink, and having done everything in its power to induce the water 
company to carry out arrangements that might ensure a safe supply, should 
have been a target for public criticism, even by the friends of the water com- 
pany in their weak attempt to defend a condition that has already brought most 
serious tesolts to a large commnnily. 

(Signeii) IBVIKG A. WATSON, 



Concord, N. H., January 27, 1903. 

Following the report of the meeting refeiTed to and the publication of 
the foregoing statement, the State Board of Health received assurances 
from numerous prominent citizens of Littleton that the critidsms made at 
the meeting referred to were an injustice to the board. One of the prom- 
inent residents of that town, in a conunnnioation under date of January 
29, 1903, said : " Personally I will say that it seemed to me that the criti- 
fiisms of your department were unfounded and uncalled for, as you cer- 
tainly outlined the situation plainly enough several years ago. The posi- 
tion that you take is exactly the one that I have taken in conversations 
several times during the last week, that it was utter nonsense to expect 
the State Board of Health to stand on the banks of this river above the 
pumping station and be ready when the first typhoid bacillus floated in 
sight to shout, ' Here they come, look out for them I ' That, apparently, 
was what some people expected. The situation here, however, is bad 
enough as it is, and I have refrained from stirring it up any more." 

At this time, Mr. Street, consulting engineer of the Littleton Water 
and Light Company, sent the following communication : 

Nbw York, February 6, 1903. 
Irving A. Waiton, Esq., Secretary State Board of Health, Concord, N. H. 

Dear Sis : — I have just returned from an extended business journey in the 
West, and have before me information which has been placed at my disposal 
«onceming the deplorable epidemic in Littleton. 

I expect to be iu Littleton in the course of a few days for the purpose of con- 
ferring with the loeal manager and with the citizens as to the best course to 
pursue to meet this problem. Without going into details there have been in the 
past some very hard problems for the company to handle, ou account of the 
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wholesale waste of water in Littleton and the unfriendly attitode of oertain 
influential citizens of Littleton, which has extended over a long period of years. 

Beoentlj this waste has reached a point where it became impossible with 
the present filtering systems to supply the demand, and for this reason we- 
have lately been pumping to some extent directly from the river, nnder an 
agreement with the local board of health that this shonld only be done after due 
notice to them. Whilst I am not prepared to say that this direct pumping is 
the cause of the present epidemic, neverthelesa It is the idea which first occurs- 
to me in explanation, and before condemning the system of filtration which bos' 
been adopted, I am anxious, not only in the interests of the company, bat in my 
own interest, to satisfy myself that the good results at first achieved are no' 
longer realized. In order to get at the truth about this, it seems to me that th& 
best way is to have a daily sample of water taken from the collecting well at th& 
lower pumping station, which sample should be analyzed for impurity under 
your direction in Concord. If this was carried on for a considerable period of 
time it seems to me that we shonld know what to expect from this source of 
supply. If proper measures are taken to check the waste of water in Littleton,, 
the present consumption, without any inconvenience to the citizens, can be 
reduced 50 per cent., and the problem of keeping up the snpply would then be a. 
comparatively simple one. 

I expect to be in Littleton on Sunday and Monday, and would be maoh obliged! 
if you would write me in care ot the Water and Light Company, 

I notice from the published correspondence which has been forwarded me 
from, Littleton that there has been some misunderstanding among the membera 
of the State Board of Health about the attitude of the company towards th© 
method of analysis adopted by the board. This is all based ou a misunderstand- 
ing, and we certainly have no fault to find, since the results reported were snctt 
as we anticipated, and were uniformly satisfactory to the citizens. 
Tours truly, 

(Signed) EDGAR L. STREET. 

Mr. Street was replied to as follows : 

CoNCOKD, N. H., February 9, 190S. 
Edgar L. Street, C. E., 44 Wall Sired, New York. 

Dear Sir:— I am in receipt of your favor of February 5, and note its contents. 
I can scarcely see any good reason why further advice or aid should be asked 
from the State Board of Health by your company in the light of past experience, 
since the specific recommendations made have oot been carried ont at all. 
Advice which is not heeded is sometimes worse than useless, as it seems to have 
been in this particular case, inasmuch as it not only accomplished nothing, but 
proved to be retroactive in its nature, judging from the amount of misrepresenta- 
tion, if not abuse, that has been heaped upon the Stato Board of Health in its 
endeavor to give your company and the citizens of Littleton the best possible 
advice in the matter. 

I am of the opinion that both of your collecting wells are located too near the 
river, so that the river water that enters them is not properly filtered. But even. 
if that is a debatable question, the proposition which you make to have the water 
from the lower collecting well analyzed daily at the State Laboratory of Hygiene 
would not be feasible, as the results could not be obtained in season to makeany 
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change as promptlj as the public demand, or as would be necessary to afFord 
protection. It -would be ueceasaiy to extend the bacteriological examinations 
over many muntha, or a year perbape. 

I do not wish yon to understand that the State Board of Health is not willing 
to do everything in its power to assist the citizens of Littleton in their efforts toi 
secnre a water snpply that shall he tree from danger; hat we feel that it devolves 
upon your company M present some definite and positive plan which you will 
agree to cany ont, when we will give the matter such consideration as cornea 
within the province of this hoard. 

Very troly yours, 

(Signed) IRTENG A. WATSOH". 

Secrelartf, 

Mr. Street, ia hia brief reply to the above, said : " I accept your Bug- 
gestiona with pleasure, that your further action had better be deferred 
until such time as the company has its plans perfected." 

MAGNITUDE OF THE EPIDEMIC. 

The following table was compiled from the weekly reports of Dr. 
Geo]^e F. Abbott, secretary of the Board of Health of Littleton : 

TYPHOID FEVER AT LITTLETON. 
Oompllatlon of reports made by Dr. Q. F. Abbott, Secretary Board of Healtb. 
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It will be seen that therp ia an error in the report of January IT or that 
of January 24. In the latter the number of cases given as existing at the 
time of the last report was 52, while the previous report gave the number 
as 55, a discrepancy of three. 

The total number of cases reported was 139, with 11 deaths. It ia not 
probable that these figures represent all the cases that occurred. How 
many there were that were not reported to the local Board of Health, 



^d by Google 



104 STATE BOARD OF HEALTH. 

caanot be ascertained. Neither does this table include some cases that 
were contracted in Littleton but developed elsewhere. 

The map of the village of Littleton, herewith given, and which may be 
considered as probably approximately correct, shows the location of the 
pumping station at Apthorp, the water pipes, which are represented by the 
broken lines through the middle of the streets, pabhc buildings, residences, 
and the houses, marked with a cross, in which cases of typhoid fever 
occurred. It will be seen from the latter that the disease was distributed 
through all parts of the village. 

Dr. H. 5f. Kingsford and E. H. Hunter, C. E., of Dartmouth College, 
visited Littleton for the purpose of obtaining data upon which to construct 
the map referred to, and it was drawn by Mr. Hunter. 

In transmitting the map to the board. Dr. Kingsford said: 

Hanover, N. H., August 4, 1904. 
I. A. W<a«m, if. D., ConeoTd, N. H. 

Dbas DotnYtB: — In reply to jour letter I am sending you the facts in con- 
nection .with the Littleton tjpboid epidemic. I am sending yon a map showing 
the three different stations from which water was supplied to Littleton. The 
broken lines represent water pipes ; the crosses indicate the houses where most 
of the oases occurred. The pipes are continuous, so when the pressure is low at 
the river the water is supplied from the Oak Hill reservoir, which is spring 
water and 256 feet above Main street, comes down Into the lower part at the 

As yon know, the method of taking water from the river was a number of 
wells situated from 30 to 60 feet from the river, the water from the river filter- 
ing through sand into the wells, from which it was pumped into the mains. 

It was found that the sand had become clogged, and the wells did not contain 
water enough to snpplj the needs, so, nnkhown to the town authorities ( 7 ) , the 
water company placed pipes running directly :^in the river into the wells, eo 
the water was pumped into the supply pipes without any filtration whatever, 

I found that the typhoid oases were scattered pretty mach over the town, but, 
as you will see from the crosses, which show where the cases oconrred, they 
were for the most part in the lower part of the town, where they got river 
water, or river water mixed with spring water. 

We found where there were three cases t^t were not connected with the 
town supply, but the surroundings were such they could not help getting 
infected from flies or other agencies. I also learned that there had been a cose 
of typhoid fever a short way up the rivor from the upjrer dam, and that the peo- 
ple diaoharged practically everything into a small sCveam which emptied into the 
river ; also that the individual had been ill about two weeks before medical 
alvioe was called, and that the epidemic oconrred at about that time, so you can 
see how ea^ it was for the water supply to become infecced. I also found that 
there was some suspicion among the people in town that the sewer leaked in 
some places ; but could find no proof of it. 

The map is not a very good one, but will illustrate the principal points. 

We know that there were a number of oases of typhoid fever in littleton ; 
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we know the water contained typhoid bacilli ; we know that the water wa« 
taken directly from the river and sent into the pipes without filtration ; wa 
know there was a case of tjphoid fever a ehca-t distance up the river — all of 
which facts are to my mind coaclnaive evidence that the water was tlie cause of 
the epidemic. 

Touts very truly, 

(Signed) H. N. KINGSFORD. 

LABORATORY PROOFS OF TYPHOID FEVER. 
' Allasion has beea made elseirbere to the attitade of certain parties dur- 
ing the earlier part of the epidemic in alleging the cases were not typhoid 
fever, but grippe, or something of that character. Comm.uni cations upon 
this point were received by the board. A prominent citizen of Littleton 
wrote that the friends of the water company contended that there was no 
typhoid fever, and that the doctors were improperly diagnosing the cases. 
He suggested the propriety of the State Board of Health's sending an 
expert to examine the cases, as it was important that the question should 
be definitely settled, and stated that if the water supply was contaminated 
and liable to injure public health at any time, a remedy must be sought. 
The reply of the board to this communication was that, as forty cases had 
already been reported as typhoid fever, these presumably occurring in the 
practice of all the physicians in the town of Littleton, the board would not 
feel warranted in sending an expert to examine the cases, as the unani- 
mous opinion of the attending physicians was conclusive. 

Kotwithstanding that the board entertained no doubt as to the charac- 
ter of tbe disease, It was thought best to ask for some specimens for exam- 
ination at the State Laboratory of Hygiene. This was done as follows : 
Concord, N. H., Jan. 13, 1904. 
George F. AbboU, M. D., SeeretOiy Board of Health, Littleton, N. H. 

Deak Doctor : — I am sending to you by express this morning some outfits 
for typhoid fever specimens upon which to make the Widal test. 

As it has been alleged that typhoid fever does not exist in Littleton, it seems 
to me that it would be well to corroborate the diagnosis of the physicians by 
applying the test. Dr. McGregor is the unly person who has sent specimens for 
this test to the laboratory. 

Will you see some of the physicians and ask them to forward specimens to the 
laboratory, giving them as many outfits as they may require. If yon have iiot 
enough outfits, will send more. 

While I have uo doubt whatever of the correctness of the diagnosis of the Lit- 
tleton physicians, still, in view of the fact that the existence of the disease has 
beea deuied, I think it advisable, for certain reasons, that the examination be 
made. 

Very truly yours, 
(Signed) IRVINa A. WATSON, 
Secretary. 

This letter produced no results. 
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Three of the physicians of Littleton, to wit, Dr. G. W. McGregor, 
Dr. J. M. Page and Dr. W. C. E. Nobles, who were by this time availing 
themaelves of the services of the State Laboratory of Hypene for diag- 
nostic purposea, contioued to send specimens; but none were received 
from any of the other physimns of that town. 

Following is a tabulation of the reaulte of the examinations referred to, 
giving laboratory number of case, date, and result of test. The minu» 
( — ) sign stands for negative, and the plus (-{-) for positive result. 

T 8D8PBCTED 



DATS. 


Lb to 
o(™Be». 


EeaoUon. 


Date. 


number 

ol oaaea. 


BeacUon. 


19W. 






ItM. 








U 


- 


Jauaaryll.. 


84 






<e 


+ 


JannaryM.- 


75-2 


+ 




97 


- 


JaDoaryM.. 


86 


- 




es 


+ 


JaaaaryU.. 


88 


+ 


1«0S. 






Janaary S7. , 


88 


- 


Janoary 7 


67-1 


- 


Jooaary 28. . 


81 


- 


Janaary J 


«a 


_ 


JaDiiarySl.. 


« 


+ 


Jannaryll 


n 


+ 


Jaanary si. . 


K 


+ 


JaouarjlB 


78 


_ 


February 2. 


B8-a 


+ 


JannarjlS 


B7-a 


+ 


February 2. 


•8 


-1- 


JftuaarjiB 


71 


- 


Febroary 2. 


M 


+ 


JanuM-jls 


7S 


- 


February S. 


W 


-1- 


JaonaiTlS 


76 


+ 


February is. 


86 


+ 


JanuarjlB 


77 


+ 


February is. 


R7 


+ 


JanoarjlS 


78 


+ 


February is. 


88 


+ 


January IS 


7» 


+ 


February 16. 


S9 


- 


JanoaryM 


84-2 


- 


February 17. 


100 


-f- 


January 20 


SO 


+ 


February 21. 


lOl 


- 


January*) 


81 


+ 


March 6 


102 


- 


^""'•J^ 


82 


H- 









An examination of the table shows that 38 blood spedmens, taken from 
82 patjente, were subjected to the Widal test, resulting in a positive 
reaction in 23 cases (showing that the disease was typhoid fever), and 
negative in nine cases. 

The negative results by no means excluded typhoid fever, as physiciana 
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will understand. In the earlier stages of the disease the Widal reacdoQ 
is oft«n not obtainable. It is probable that if successive examinations' 
had been made in the negative cases a positive reaction would finally 
have rranlted in most, i£ not all, of them. 

A REVIEW IN BRIEF. 

1. The cause of the epidemic was a sewage-polluted, typhoid-infected 
water supply. 

2. The State Board of Health predicted an outbreak of this character 
in a special report made to the water commissioaers and to the local 
board of health at Littleton, September 29, 1899, and in Volume 16 of 
tile Biennial Reports of the State Board of Health. 

3. The Littleton Water and Light Company agreed to make certain 
changes to guard against such a calamity as occurred, but failed to do so. 

4. As the water was furnished by a private company, the most of whoa© 
stock was held outside of the state, the citizens of the town were power- 
less to remedy the threatening situation. 

b. The State Board of Health at that time had no authority to act, and 
ita recommendations proved valueless because they were not carried out. 

6. Results : One hundred and thirty-nine reported ca^s of typhoid 
fever, with 11 deaths. 

A NEW WATER SUPPLY FOR LITTLETON. 

The citizens of Littleton are progressive, public spirited, and zealously 
considerate of all meaaures appertaining to the prosperity and welfare of 
tile town. This is evidenced in the many public and private improve- 
ments in recent years. 

It was, therefore, to be expected that they would not allow a second 
calamity in the nature of a typhoid-fever epidemic through the continued 
use of a dangerous water supply. 

The old Littleton Water and Light Company was financially unable to- 
furnish a new supply, its stock being worthless and the property being 
practically owned by the bondholders. Town meetings were held, com- 
mittees appointed, proposals finally agreed to, and tbe town voted to pur- 
chase the entire property of the company; and to secure a water supply of 
unquestionable purity. No delays were allowed, no procrastination of 
effort tolerated, and in a few months a new supply, taken from a stream 
more th&a ten miles distant in the midst of a mountain re^on, beyond tbe 
diingers of an inhabited watershed, was secured to the people of Littleton. 

We commend the energetic action of that community in ^noring all 
uncertain propositions, and in consummating an undertaking that safe- 
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guards the health of its citizens, and adds, immeasurably, to the prosperity 
of the town. Some of the features of the new supply have been furnished 
by Hon. D. C. Remich, who was one of the commissioners to conutruct 

the works ; 

1. The Littleton Water and Light system is owned by the town. 

2. It is lOJ^ miles from where we connect with the old sjatem to onr uew 
intake, which ia at the base of Mt. Garfield, which is in the wildemess and at 
least two miles easterly of any habitation. 

S. The main pipe at the intake is 16 inches for a short distance, then for five 
miles it is 13 inches, and the balance of the distance to our reBervoir, which is a 
mile east of the village and S80 feet above it, is 10 inches. From the 'reservoir 
to the village the pipe is 12 inches. 

4. No sewera^ of any description can get into the water supply, beoauae 
"there are no inhabitants above onr intake. The old reservoir on Oak Hill is 
.still in nse for Are purposes. 

5. We believe that we have one of the best water and light systems in New 
England. Our supply of water is ample for a population of 80,000, and is abso- 
lutely pnre, and is giving entire satiBfacHon to the people. It has cost na about 
1316,000, which money was obtained by the issue of |300,000 of SJ^f per cent. 
bonds, and tliere is a floating debt outstanding of about f 16,000. We expect to 
be able to liquidate this indebtedness at the rate of at least $5,000 per year from 
the snrploa earnings of our plant, after paying all operating expenses, fixed 
charges, and also reasonable extensions. 

The foregoing report on the typhoid fever epidemic in Littleton is 
;given somewhat in detail for its instructive lesson to other communitiea 
where conditdoDS exist that jeopardize the pubHc water supply. It shows 
the danger that is always present where there is a liability of contamina- 
lion, even thongh the water may be normally of good quality, as is Ammo- 
noosuc River. 

A stream, pond, or reservoii- that supplies the public with drinking 
water, into which sewage from human sources may be discharged, is a 
constant menace to the public and should not be allowed to exist. 

^ot the least important lesson to be learned from the experiences 
recorded is the illustration of how an aroused and determined oommu- 
nity, when beset by a great misfortune, can surmount what, before, 
seemed insuperable obstacles. 
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For more than five years the State Board of Health has, almost with- 
out cessation, heen warning the people of Woodsville against the use, for 
domestic pui-poses, of the water furnished that village by the Woodaville 
Aqueduct Company. The supply is pumped from AmmoQOoauc River 
irithout any effective filtration. It has already more than once heen the 
source of typhoid infection of a fatal character. Indeed, so conclusively 
has this been demonstrated, that no exception to the statement is taken 
by the public or by the water company itself. 

An outbreak of typhoid fever, with 14 cases and four deaths, 
occurred ia Woodsville in March and April, 1899, a report of which was 
published in Vol. 16, Report of the Stat« Board of Health, page 21. In 
the report referred to something of the extent of the pollution of Ammo- 
c River was shown as follows : 



Between the 29th day o* March and the 8th day of April, 1899, there occurred 
14 cases of typhoid fever in the village of Woodsville, of which four proved 
fatal. The sudden outbreak, with no previous cases in town, was sufBciently 
alarming in itself to attract the immediate attention of the health authorities, 
and therefore a careful aud studied investigation was made to discover the 
source of infection. 

The cases were located in different sections of the town, with only one case at 
Any given hooEe, and with no local unsanitary conditions sufficient to account 
for the outbreak. In fact, the sanitary conditions were as good as the average 
in the community. 

There are in Woodsville two sewer systems, one trapped, the other open. 
Some of the infected houses were connected with one system, others with the 
■other, while some were not connected with either system. 

The TTiiiV supply for these families was obtained from, at least, six different 
sources, — in fa«t, all common avenues of infection were eliminated, with the 
-single exception of the public water supply. In this connection it may be 
stated that during the preceding year, IS9S, 15 cases of typhoid fever were 
reported from Woodsville to the State Board of Health, and one in January, 
1R99. In previous years there has been more or less of this disease, and for a 
long time the public water supply has been under suspicion to the extent that 
many families have been supplied regularly with spring water for drinking 



The present water supply was installed by the Woodsville Aqueduct Ck>m- 
pany in 1886, the water being taken directly from Ammonoosuc River at a point 
-close to the village of Woodsville. No attempt was made to filter the water 
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otlier than to Btrain ont the ooaraer floating material. The water is forced into 
the Berrice pipes by a pnmp operated by wator power, automatically controlled 
BO as to maintain an approximately even presBure upon the pipes, thus giving; 
sufficient force for hydrant purposes, with, of course, an abnndance of water. 

So far as the qnestion of sewage is concerned, a large quantity is poored into 
the river. It shonld be remembered that this is a comparative^ rapid stream, 
and that in all probability the germs of typhoid fever might be cairied its entir» 
length intaot and capable of commnnicating the diseaae to persons who might 
drink of the water. 

Independently of the nnmerons farmhonses that dot its banks or are in olose 
proximity to the river, above Woodsville are villages, hamlets, and pablio hotels, 
to wit : Bath, Lisbon, North Lisbon, Soath Littleton, Littleton, Alder Brook 
Mills, Wing Boad, Bethle^m Hollow, Twin Monntain, Fabyan, Monnt 
Pleasant and Crawford hon^es. The total amonnt of sewage poored into the 
river Ib qnite large, and the dejecta of a single case of typhoid fever discharged 
into the stream at any point in its conree, nnder favorable oircnmstances, might 
readily infect the river its entire length below. 

At Bath some drainage enters the river, bat at Lisbon almost the entire eew- 
a^ce of the town goes directly into the stream. In addition to that, garbage and 
waste of all kinds are damped into the river, so that it may be s^d that sub- 
stantially all of the sewage, street washings, garbage and other waste material 
are discharged or thrown directly into the river. 

Upon the appearance of the epidemic of typhoid fever at Littleton the 
authoriti^ at Woodsville were immediately notified of the situation, as 
follows : 

CoscORD, N. H., Jannary 5, 1908. 
Board of Health, Woodemlle, N. H. 

Gentlemen; — We deem it onr daty to call yoar attention to the fact that 
there exista at the present time an epidemic of typhoid fever at Littleton, there 
being thirty-five cases of the disease at the present time in that town. 

We believe that this condition of aSaira endangers yoar water supply that is 
pumped from Ammonoosnc River to sach an extent that its nse for drinkiug 
porpoees, onless it is boiled, shonld be ]»^>hibited for some time, — weeks, and 
perhaps months. 

We believe it to be yoar duty to notify all consomerB of this danger, which 
will certainly continue nutil after the snow and ice are carried away by the 
spring freshets, and perhaps longer. We believe that the danger which con- 
fronts the people of Woodsville from this soarce is by no means intaginary, and 
that anless the warning is heeded, serious oouaeqnences will follow. 
Very truly yoors, 
(Signed) IBVING A. WATSON, 



The above letter was pnbUshed in The Woodsville News, January 9,. 
190S, by order of the local Board of Health, for the information of the 
water takers and the public. 

A request was received from Health Officer A, H, Leighton, asking for 
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600 pamphlets on " The RestrictioQ and Prevention of Typhoid Fever," 
for the purpose of distributing one to each family in Woodsville. He 
further said, " Is there not something that you can do to help us about our 
water supply in this place? It seems to me as though if we had the anp- 
port of the State Board of Health we could have aome legislation this 
winter on our water supply that would compel our water company either 
to put in a better supply, or else go out of the business." 
The following communication was sent in reply; 

Concord, N. H., January 3o, 1908, 
A. H. Leighton, BecUtk Officer, WoodtvUk, N. H. 

Dear Sir: — Tour postal card received. I am sending to you by express today 
some five or sis hundred copies of the pamphlet on " The Bestrictiou and E^- 
ventioQ of Typhoid Fever." We no longer have placards for this disease. 

I do not know in what way we can materially help yon to avort the danger 
from yonr water supply. We have already asked yon to notify water takers 
that if water from Ammonoosnc River is used for drinking purposes it shoold 
be boiled in every instance. 

There is no law whereby the State Board of Health can compel the company 
to obtain water from another source. Too say that it seems to yon that if yon 
had the support of the State Board of Health you conld secure some legislation 
to improve the situation. I would aay that yon have the support of the State 
Board of Health in any effort to Beoore a better water supply for Woodsville. 

We warned the people of WoodsviUo and Littleton, a.B you know, two years 
ago, in the report of this board, that an epidemic of typhoid fever was liable to 
appear in either of these places at any time. It has come at Littleton, and cer- 
tainly will at Woodsville if Ammonoosnc River water is used for drinking pnr- 
poBes. We would respectf ullj ask you to keep the facts constantly before yotir 
people that, in order to escape typhoid fever, they most not drink water pumped 
from Ammonoosuc Biver unless it has been boiled. The river will, at best, 
retnain in a dangerous condition for months, as you can readily onderatand. 

If there is any way in which we can assist the citizens of Woodsville in secur- 
ing a better water snpply, we wiU gladly nse every effort in that direction. 
The present conditions should be remedied, and until they are yon will be liable 
to serions trouble at any time. 

Very truly yoors, 
(Signed) IRVING A. WATSON, 



The following communication was transmitted to the superintendent of 
the water company : 

Concord, N. H., February 5, 1903. 
Oeorge E. Cammings, Superinlendunt ^¥oodsi'ille At/uedwsl Company, WoodsviUe, N. H. 
Drab Sib:— Under date of January 5 we notified the Board of Health of 
Woodsville that an epidemic of typhoid fever existed in Littleton that would 
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endanger the water supply of Woodsville to such an extent that it should not be 
aaed for drinking purposes unless boiled, and asked that board to notify all 
pafties interested of the conditions and of the requirements necessaiy to protect 
the people of that ricinitj. 

Since that date some 14 cases of typhoid fever have been reported in Wood^- ' 
'ville, showing that the danger predicted was not imaginary, and that sufficient 
lirecButious have not been taken in all cases to prevent infection. We assumed 
that the health officer of Woodsvillo would promptly notify your company of 
the advice received froui the State Board of Health, but in vie^w of existing con- 
ditions and the probability that the water of Ammonoosuc River at Woodaville 
will be infected with typhoid germs for several months to come, we would 
Tespectfully suggest that your company take this matter in hand, if you have 
not already done so, and use every means possible to avert the threatened serions 
pnbUc calamity. 

Tery truly yours, 
(S^ed) lEVINa A. WATSON, 

Secretary. 

After the above letter was dictated a telephonic communicatjon was 
received from Mr. Cumminga stating that he was juat issuing a warning 
to the people of Woodsville against the use of water furnished by the 
Woodsville Aqueduct Company for drinking purposes until it had been 
boiled, and stating that if they did not heed the warning it would be at 
their own peril. 

The reply was as follows: 

WooDSTiiXE, N. H., February 6, 1903. 
Ireing A, Wateon, Egq., Set^etanj of tlie State Board of Health, Concord, N. H. 

Dbab Sir: — I beg to acknowledge receipt of yours of the Bth, and I have dis- 
tributed to all water takers at this place a circular, copy of which I attach. I 
have not undertaken a house to house visitation to distribute these to tenements, 
but have sent one of the circulars to every person who pays us for water, and 
have posted copies at all of our public drinking faucets belongiiig to the Boston 
& Maine Railroad. 

It seems to me that this is aU that we can do. This week's paper will also 
publish the notice. The local board of health had published in our paper here 
«ome weeks ago a notice practically the same as this, but there are some people, 
you know, who persist in doing what they ought not to do in spite of every 
warning. On the whole I think the matter is being handled as well as it can be 
liere. 

Yours truly, 
(Signed) G. B. Ot™:MINGS, 

Superirdendeni. 

Inclosed in the foregoing letter was a copy of the notice referred to, 
which was as follows : 



..Google 



"WATER SUPPLIES OF TOWNS AND CITIES. 



WOODBVILLB AQUEDUCT COMPANY. 

WooDSViLLE, N. H,, February 5, 1903. 
To all Water Takers: 

We are this date notified by the Stat« Board of Healtli th&t on aoooout of the 
typhoid fever epidemic in Littleton, the water anpplied by the WoodsTillo Aqne- 
dnct Company is oufit for drinking pnrposea nuleas tlie water has been boiled. 

G. B. OUMMINGS, 
Superintendent WoodevUle Aquedixl Company. 

Under date of February 5, 1903, the secretary oi the board wrote the 
health officer of Woodsville, asking for a copy of the notice which he had 
sent out to the people of Woodsville recently in relation to the public 
water supply of that village: Following is hie reply : 

Woodsville, Pebmary 7, 1903. 
Dr. I. A. Wat»<m, Seeretnry, 

Dear Sir : — Yours received asking for notices sent out iu regard to the use of 
the Woodsville Aqueduct Water Company's water taken from the Ammouoosuc 
Eiver. We had your letter to ns printed in the WoodevUle News, which we 
thought would be heeded quicker than a notice from the local board of health, 
as Bom.e of the people think ns cranks on this water qneation, but have an idea 
that anything the State Board does or says must be right. I have also been to 
the houses of those who do not receive the Woodsville Netv» and told them to boil 
the water before using for drinking purposes. I send you a copy of the paper 
containing the letter to us ; also a copy of the notice just published by the water 
company. 

Tours truly, 
(Signed) A. H. LMGHTON, 

Bealth Officer. 

At the April, 1903, meeting of the State Board of Health the Woods- 
ville situation waa thoroughly canvassed. The following is an extract 
from lie reoorda of that meeting : 

Attention was called to an act of the last Legislature giving the State Board 
of Health authority to prohibit the use of contaminated public water supplies. 
The secretary si^^sted that this act placed a responsibility upon the board 
which could not be allowed to pass unheeded in connection with the water sup- 
ply of the village of Woodsville, and that, in view of facts alreadj in possession 
of the board, some action shoold be taken. It was snggeated that it would be 
better to take the matter np with the water coramifisionera of that place, to see 
if the nccesBary changeB might not be bronght about in an amicable way, and 
without resort to legal action. It waa suggested that the secretary take the 
matter in hand and communicate with the proper authorities, and to report 
results of his efforts at a subsequent meeting of the board. 

The following extract from the records of the board shows all that was 
accomplished, directly, hy the interview with the ])residt'nt of the Woods- 
ville Aqueduct Company; 
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In accordance with recommeadatioas made at the Jannary, 1903, meetlug of 
the board, the secretary arranged an interview with Mr. George E. Onmrniugs, 
anperiotendent of the Woodsyille Aqueduct Company, at the oflSce of the State 
'Board of Health, at which time were present Mr. Cummings, Dr. G. P. Oonn 
and the Becretary. The whole sitoation was carefnlly gone oyer and thoronghly 
conaidered. Mr. Cnnunings stated that it was an admitted fact that the water 
aapplied by his company from AmmonooHac River was nnfit for drinking pur- 
poses, and that the company had notified its patrons to that effect, and had die- 
snaded them from its nse as far as possible ; that many families were supplied 
with water from springs ontside the village ; that a pnblic snpply from a spring 
had been installed near the school bonse, and that efforts had been made as far 
as could be to snpply the people with a drinking water other than tJmt furnished 
by his company. Mr. CnmmingB was of the opinion that it would cause great 
hardship to the community to prohibit the company from delivering the water 
for certain purposes, like, for instance, sprinkling lawns, washing carriages and 
the like, outside of supplying it for drinking purposes ; that it was not probab e 
that suEBcient money could be raised to install a new public water supply for 
the village. Mr. Cummings stated that the company was willing to do anything 
possible, as they realized folly the dangerous character f the water supplied by 
their system. 

The following letter was received from Health Officer Leighton : 

WOODSVILLE, N. H., October 10, 1903. 
Br, I. A. Watson, Secretary. 

Dear Sir : — What is the outlook for the present company's furnishing ns with 
better wat«r for Woodsville ? There must be something done about it before 
long, or our village will be the loser. There are people who would locate here 
if we had a good water snpply who will not come here to live on account of the 
water. If the company cannot be made to furnish betterwater soon, they ought 
to be made to sell their plant at a reasonable fignie to some one who will. Please 
let me know what progress yon have made in the matter. 

Tours respectfully, 
(Signed) A. H. LEIGHTON, 
Htalth Officer. 

The Coregoing comraunicatioti was replied to as follows : 

Concord, N. H., October 30, 1903. 
A. H. Leighion, Healtii Officer, Wuodn-Ule, N. H. 

Dkak Sir ; — Tour favor of October 10 was received in due season, but I have 
not been able to answer it until within a few days. 

The subject of a better water supply for Woodsville ha^ been considered by 
the State Board of Health for some time, and has been brought up at every 
meeting during the past year. 

Within a few days past a communication was sent to the Woodsville Aque- 
duct Company, which will be printed by them and sent to all their patrons. I 
need not give the substance of it at this time, as you will see a coj^ of it very 
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I will Bay that we felt obliged, after a long consideratioii of the matter, to 
take a conBervatlye course at the present time, hoping that in the near future 
the company, itself, or aome other parties interested, in f oiuishing a better water 
supply for Woodaville, will take hold of the matter. 

The notice referred to will warn the takers of the danger of the water and 
prohibit its use for drinking and cnlinary purposes. To prohibit its use for 
domestic purposes, other than those named would, we believe, work a public 
hardship without hastening the action of the company in the matter of obtain- 
ing water from some other sonrcc than Amraonoosuc River. 

Your suggestion, that if the company cannot furnish better water they should 
be made to sell their plant to some one that will, would, perhaps, be a good one 
if it could be enforced ; but there is no authority whatever that could compel 
them to take such a course. 

Very truly yours, 
(Signed) IRVING A. WATSON, 

Secretary, 

At a meeting of the State Board of Health, held October 20, 1903, the 
matter was again under consideration, and the action of the board was 
ti'ansmitted to Mr, Geo^e E. Cummings, president of the Woodsville 
Aqueduct Company, as follows : 

Concord, N. H., October 27, 1903. 
Mr. George E. Cumminge, President WoodsvUle Aijiuduct Company, Woodsville, N. If. 
Dear Sie : — Inclosed herewith is an official communication to your company, 
giving the action of the 8tat« Board of Health at its last meeting. It is under- 
stood, by the board that you will publish this communication and transmit a copy 
of it to each patron of your syatem. 
Please inform me if you vrill comply with this request. 

Very truly yours, 
(Signed) rBVINGf A. WATSON, 

Secretary. 

CoNcoKD, N. H., October 37, 1908. ■ 
Woodsi-Ule Agueduct Company, Woodgvdle, N. H. 

Gentlemen :— At a meeting of the State Board of Health, held at the state 
house,' ConcOTd, N. H., Tuesday, October 20, 1903, the following atatement, with 
recommendations, was adopted : 

The State Board of Health has for a long time had under consideration the 
quf^ty of the water supply of the village of Woodsville, haying more than once 
reported officially, and at various other times pointed out to the public the dan- 
gerouB character of the water of Ammonoosuc Biver. 

Aniong the considerations which deter the board at the present time from 
fully enforcing the authority conferred upon it under the provisiona of chapter 
38, Laws of 1908, may be atated the following : 

1. It is represented l^ the Woodsville Aqueduct Company that if they were 
enjoined from taking water from Ammonoosuc Bivcr for domestic use, the 
company would be wholly unable at present to obtain water from any other 
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sonrce, and that such probibitioa would be greatlj to the mconveiiience and 
detriment of the numerous patrouB using the said water for other than house- 
hold purposes. 

3, Public notice has been given the water takers of tho said Woodsville Aque- 
duct Oompany by the company, itself, by the local health officer and by the 
State Board of Health in published reports that the water is uaSt for drinMng- 
purposes, so that the families now supplied from this source have, or should 
have, a thorough knowledge of the chazacter of this supply. 

3. It ia reported that provisions have already been made by a large part of the 
oommunity for obtainiug water from otber soorces for drinMng and culinary 
purposes. 

In view of all these facts, and pending a further consideration of the matter 
of obtaining a satisfactory water supply for the said village of Woodsville, and 
in lien of [oohibiting wholly the use of the present supply, it is 

Ordered : That the Woodsville Aqueduct Company be request«d to notify 
all tho patrons of their system that the water supplied by the said company from 
Anunonoosuc River is unfit for culinary and drinking purposes, and at times 
exceedingly daagerous to life ; that its use for said purposes ia forbidden. 
Per order, 
(Signed) IRVING A. WATSOK, 

Secretary. 

Under dat« of October 30, 1903, the sapermtendent of the company 
caused to be printed and transmitted to each patron of the system the 
foregoing letter. 

TYPHOID FEVER AT WOODSVILLE. 

Outbreaks of typhoid fever have occurred in Woodsville from time to 
time during the past few yeai-s, due, it is believed, to an infected water 
supply. The cases which occurred in March and April, 1899,' were 
doubtless due to Infection received through the public water supply, pre- 
sumably from a case of the disease at Littleton. 

As has been stated before, immediately following the receipt of the 
report of the cases of typhoid fever at Littleton, in January, 1903, the 
people of Woodsville were warned that their water supply was in great 
danger, and they were advised not to driok the water until after it had 
been boiled. Notwithstanding this warning, there were reported to the 
State Board of Health from Woodsville 48 cases of typhoid fever, undoubt- 
edly due to wat«r pollution from the Littleton cases. Following is a tab- 
ulation of typhoid fever reports received from the health officer of Woods- 
ville from December, 1902, to July 16, 1904 i 
<See Vol. IB, Report state Board ot Health, page li. 
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It will be remembered that in all probability Ammonoosue River 
received typhoid -infected sewage at Littleton late in December, 1902, or 
early in January, 1903, and it will be noticed that seVen cases of typhoid 
fever appeared in Woodaville during the week ending January 24, 1903, 
and that sabseqaent cases occnrred, presumably from the same source, 
up to the week ending April 11, 1903. 

A few slight discrepancies will be noticed in the table, but they do not 
alt«r in the least the general deductions. 

Under date of September 21, 1904, for the purpose of obtaining the 
latest facta for this report, a communication was addressed to Health 
Officer Leighton at Woodsville asking if any cases of typhoid fever bad 
recently occurred in that place, inasmuch as no reports of the kind had 
l>een received by the State Board of Health. 

The following was his reply : 

WooDSViLU, N. H., September 34, 1804. 
Dr. Irving A. Watgon, Secretary. 

Dear Sir:— Yonra of tiie 2Ifit at hand, and in reply I am glad to say that we 
have not a case of typhoid fever, or any of the other contagions diseases reported, 
in Woodsville (I enclose a copy of the last report I mode, which was Jaly 16), 
since my last report. 

I am expecting that very probably we will have cases reported before long, as 
the heavy rains we are getting will raise the river, after which we have almost 
invariably, as yon know, had a number of cases here. 

The people here are using more spring water every year, and as little of the 
river water as possible, which I think accounts for the few cases of typhoid fever 
we have had so far this year. 

Tours respeotftUly, 
{Signed) A. H. LBIGHTON, 

Health Ogker. 

The situation at Woodsville, with respect to the water supply, may be 
summarized as follows : 

1, The State Board of Health haa repeatedly given warning to the citi- 
zens of that village, for several years past, that the water supplied by the 
Woodsville Aqueduct Cot is a constant menace to public health. 

2, The fact that water from Ammonoosue River is dangerous to use for 
domestic purposes has been kept before the citizens of Woodsville by the 
local board of health. 

3. The water takers have been notified by the company, itself, on more 
than one occasion, in printed circulars and communications, that their 
supply was unfit for drinking purposes. 

4. The problem of how to obtain a new supply for domestic uses has 
not been solved. 
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5. Water of good quality is being brought into the village and sold to 
families for drinking purposes. 

6. All the facts have been carefully considered by the State Board of 
Health, and up to the present time it has not seemed to be justifiable to 
prohibit the company from furnishing water for domestic uses ; bnt such 
action must necessarily follow if the warnings and lotices that have been 
issued do not reasonably protect public health. 

7. Chapter 38 of the Laws of the State of New Hampshh-e, passed at 
the January session, 1903, confers upon the State Board of Health 
authority to prohibit any person or corporation from furnishing water for 
domestic uses that is so badly polluted as to endanger public health, and 
it is by virtue of the anthority of this act that the boai-d may feel com- 
pelled to act at any time. It is imperative that a new water supply for 
dom^tde uses be provided for at the earliest possible date. 
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REGULATIONS FOR THE PROTECTION OF 

THE WATER SUPPLIES OF SALEM, 

TILTON AND NORTHFIELD. 
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PROTECTION OF THE WATER SUPPLY OF SALEM 
(CANOBIE LAKE). 



Under date given below the following petition wae received by the 
Stat© Board of Healtii : 

Salem, N. H., July 30, 1903. 
To the Honorable. Board of Health of New Hampshire. 

Oentlbubn: — Aa complaints have come to ns that the waters of Ganobie Lake 
are being contaminated, or that filth is allowed ba mn into the lake, and that 
people are bathing in the water, and as tbe people of the town are nsing the 
water for domestic pnrpoaes, throngb the pipes of tbe Salem Water Works Ckim- 
panjr, we wonid reapeotfollT' ask your board to come and make snch rnles and 
regnlationa as yon deem necessary for the protection of the wat«r and Che people 
who are nsing same at yonr earliest convenience. 

Resxiectfnlly yonrs, 

(Signed) F. P. WOODBURY, 

E. A. WADE, 
T. M. RUSS, 
Water Board, Salem Water Workt (hmpany. 

The foregoing petition was presented to the State Board of Health at a 
meeting held Angnat 25, 1903, and npon the same the secretary made the 
following report : 

In order to be able to act more inteUigently npon a petition of the Salem 
Water Works Oompany for the protection of the water snpply, the secretary 
visited the locality on Tuesday, Angnst 4, and thoroughly investigated condi- 

As is well known, several electric lines from various points of the compass, 
and connecting directly with numerous large cities, bring thonsands of people 
to Oanobie tAke Park each season, the total for some single days aggregating 
14,000 persons. 

The Park Company has expended a large sum of money in beauti^dng the 
locality, in establishing a system of sewage disposal, water works, etc., all of 
which they have done with a view to protecting the place against any possible 
oontamination. The Park Oompany pumps water direotly from the lake to a 
distributing tower, so that it is available for drinking purposes by the many who 
resort to the park. 

The Salem Water Works Company in 1002 put in a system, to snpply a portion 
of the inhabitants of the town of Salem, supplying approximately 000 persons. 
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The qnalitj of the water ia tlie lake is escelleot, as ahowu by several analyses 
at the State I^boratoiy of Hygiene. 

Upon the shores of Oanobie lake are some 70 cottages, aside from the build- 
ings owned by the Park Company. It ia known that in some inatanoea sewage 
from private cottages ia discharged directly into the lake; also that a small num- 
ber of persims make a praotioe of bathing in the lake, which is serionsly objected 
to by some of the wat«r takers. The ai'ea of this lake appears, from a casual 
observation, to be somewhat lees than that of Penaoook I^ke, and it is given in 
Hitohoock'a Geology as seven tenths of a square mile. The lake (formerly 
known as Policy Pond) lies in the towns of Salem and Windham. Nearly all 
of the shore that ia now inhabited is in the town of Salem. The location is a 
pretty one, has become popular on account of the park and transportation facili- 
ties, and is likely within a few years to have a great many cottages bnilt along 
its shores. 

When all phases of the sitnation are considered, it would seem that the peti- 
tion of the Water Board is a reasonable one, and that regulations to protect the 
water of this lake against oontamination should be put in force in the interests 
of the public. 

After further discussion of the question, the following preamble and 
regulations were adopted : 

THE STATE OF NEW HAMPSHIRE. 

Whereas, A legal petition having been presented to the State Board of Health 
asking for the eatabliahment of regulations to protect the purity of the water of 
Ganobie I^ke under the provisions of Chapter 67, I^wa of 1899, entitled "An 
Act for the better protection of public water supplies, " the following regulations 
.are promnlgated: 

kbqulations of thb state board of health fok the 

Protection of the Pijritt of the Water of Canobib Lake, 

In the Towns of Salem and Windham. 

1. No privy, pig-pen, stable, or other building or structure in which horses, 
cattle, swine, or other animals or fowls are kept shall bo built, continued, or 
maintained within 75 feet of Canobie Lake (meaning high water mark), or 
within 75 feet of any bay, cove, or inlet thereto, except in such cases as the local 
board of health may permit, upon the approval of the State Board of Health, 
and under auch regulations as they may require. 

3. No sinkwater, urine, or water that has been used for washing or cleansing 
either materials, person, or food, shall be allowed to mn into said lake, or into 
any bay, cove, or inlet thereof, or into any excavation or cesspool in the ground, 
or on the anrfaco of any ground, within 75 feet of said lake (meaning high water 
mark), or of any bay, cove, or inlet, except by consent, and under such regula- 
tions and conditions as may be given by the local board of hCEilth upon approval 
■of the State Board of Health. 

8. No dead animal, or flah, or parts thereof, or food, or any article perishable 
or decayable, and no dung, either human or animal, kitchen waste, swill, or 
garlM^e shall be throvra into or deposited in said lake, or, left or permitted to 
remain within 76 feet thereof (meaning high water mark), or into any hay, 
cove, or inlet of said lake, or within 75 feet of such bay, cove, or inlet. 



^d by Google 



WATER STIPPLIES OP TOWNS AND CITIES. 127 

4. No person shall bathe or swiin in said lake. 

5. No boat, either for pnblio or private use, nor honse-boat or other oonstmc- 
tion for use to float, steam, or sail upon said lake, shall have, keep, or maintain 
a ship-closet, urinal, or other coostmction of easement which shall permit eiore- 
ment or other offal to fall or empty into said lake. 

6. No matter, waste, or materials such as are described in sections 2 and 3 
shall be thrown, deposited, or allowed to remain npon the ice of the waters of 
said lake, or npon that of any bay, oove, or inlet thereof. 

7. It is the duty of the local board of health to eoforoe the above regulations, 
and taij person violating any regulation established by the State Board of 
Health is liable to a flne of twenty dollars {{20) for each offence. 

8. All of the foregoing regulations will take effect and be in force on and after 
October 15, 1903. Any deviation from the above mles most be by reoommenda- 
aonof the local board of health, and with the written consent of the State Board 
of Health. 

BEQUESTS TO MODIFY FOREGOING BULES. 

An attempt was made to secure sach modifications of the foregoing 
rules and regnlatioDS for the protection of the water of Canobie Lake as 
would permit bathing in the lake by the people residing upon it« shores. 
The following correspondence, with the action of the board thereon, is 
given for the purpose of showing how the matter waa regarded by the 
petitioners, as well as the conclusions arrived at by the board : 

Ivor L. Sjostrom, 

M. Am. Soe. 0. E. 
Consulting Engineer. 

Lawrence, Mass., Angust 11, 1901. 

Dr. Waison, StaU Board of Health, CoMord, N. H. 

Dear Sir : — The writer represents the Oamp Ladwig Association, incor- 
porated under the laws of New Hampshire, who own property in Salem, N. H., 
on the shores of Oanobie Lake, and have spent several thousand dollars, largely 
for the purpose of availing themselves of the bathing facilities. 

We have noted your order forbidding bathing in this lake, and have hith- 
erto refrained from expressing any opinion in the matter, but have been in the 
meantim.e carefully considering all phases of the case. 

While we heartily approve your attitude in putting restrictions on the con- 
tunination of the water, yet we feel that considering the size of this body of 
water, and the comparatively few people who are using it for drinking purposes, 
that the amount of bathing done in this lake cannot be injurious to the health 
of the takers of this water, and the benefits arising from people taking their 
ablutions in this manner is certainly great. 

Under the circumstance s, would it be too much to request your board to re- 
consider yonr action, and grant sach parties as make apphcation the right to 
use the water in a limited way for bathing purposes ? 

We feel that yon do not intend to put any unnecessary hardships on x>eople 
who have invested their money in lakeshore property a number of years before 
the taking of water for drinking purposes was contemplated. 



^d by Google 



128 STATE BOARD OF HEALTH. 

We were never giren an opportanity to attend any bearing and state oui 
views, and the writer would eateem it a personal favor to have an interview 
with yonr board, with the object of seeing if we cannot be afforded some relief. 
Awaiting your kind reply, I remain, 

Yours very tmly, 

(Signed) I. L. SJoSTROM. 

Concord, N. H., Aognat 19, 1904. 
Ivor L. Sjostrom, C. E., Lawrenee, Mass. 

Dear Sir: — In reply to your favor of August 11 I would say that your oom- 
mnnication will be laid before the State Board of Health at its nest regular 
meeting. I think I can assure you, however, that the board will not accede to 
your proposition to modify the rules and regolationg established for the proteC' 
tion of the purity of the waters of Canobie I^ke to the extent of allowing- bath- 
ing in that body of water. 

Begnlations that prohibit bathing have been established to cover several bodies 
of water in this state, some of which are considerably larger than Oanobie Lake, 
and I am certain of the attitude of the board with respect to this subject. 
Very truly yours, 

(Signed) IBVma A. WATSON, 

Secretary, 

Lawrence, Mass., August 30, 1904. 
Mr. Irving A. Walgon, Concord, N. H. 

Dear Sib: — I acknowledge receipt of your esteemed favor of the 19th and 
thank yon tor the trouble you have taken in writing me. 1 do not, myself, 
think that it would be a wise idea to allow the thousauds of escursionists to 
indulge in promiaonoua bathing, but it does seem to me that houaeholders who 
have enjoyed the privilege hitherto might, without injury to anyone, be allowed 
to continue the same, especially in view of the fact that these cottages are all 
remote from the source of supply, and the people who live in them are cleanly 
persons. I trust you will place our views before the board at its next meeting, 
and thank you in advance for the trouble you have taken. 
Tonta very truly, 

(Signed) I. L. SJdSTBOM. 

Boston, Mass., August 29, 1904. 
Presulent N. H. Board of Health, Concord, N. H. 

Sib :— I take the liberty of addressing yon to get yonr advice. I own a cottage 
at Oanobie Idte, Salem, N. H., and when I made this investment, several years 
ago, we had the privilege of bathing in tlie said lake, and it is hardly necessary 
to say we derived much benefit from it, and certainly enjoyed it. 

lAst year, without ever informing us of their intention or giving any of us 
non-resident taxpayers the slightest chance to be present at the town meeting 
when this matter was voted upon, the local board .of health pasted notices on 
our houses that bathingwoold be prohibited after the 16th of October, You can 
well imagine that this is very hard on the campers around the lake, not alone 
the pleasore we derived from bathing, bnt also that it greatly deteriorates the 
value of the property. 
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Why this shonld have been done we cannot understand, as only a very few 
in Salem nae the water in their bams and honses, and ccrtainlynot for drinking 
piuposeB, and it seems to me that as the town of Salem received qnite a good 
revenne tn taxes from non-residents, when formerly they hardly knew that each 
a lake ever existed so near their town, they shonld at least give ns the chance of 
stating onr side of the case before voting to take bathing off. 

I, therefore, most earnestly petition yon if possible to restore to ns the bathing 
privilege in said lake, and if this cannot be done, to at least set aside a certain 
part of the lake for bathing, far enough removed from the pumping station, 
which certainly could be improved by filtering beds so that no impurities would 
enter the water pipes. 

I hope I have not annoyed you and also to receive a favorable reply. 

Thanking yon in advance I remain. 

Tours very respectfully, 

(Signed) G. G. LEDDEB. 

Lawrence, Masb., Septembers, 1904. 
Dr. In-ing A. WaUon, Secretary Stafe Board of Health, Concord, N. H. 

Dbar Sir: — ^I write yon to inquire if something could be done to retorn to the 
cottagers the privilege of bathing at Canobie Lake in the town of Salem, also to 
sohcit yonr aid in having the restriction removed if possible. It seems to me it 
is rathor nnjnst to the non-resident taxpayers to have this restriction pnt on 
without giving them notice that a hearing would be given and a chance for 
them to remonstrate. 

This water is taken (as far as I can learn) by a private company under a char- 
ter given them to secnre fire protection for the village. It seems to me that 
reasonable men wonld not give them the right to place restrictions that interfere 
with the rights of property owners and decrease the value of property, if they 
thoroughly understood the aitnation, and I think as a private company they 
should be compelled to put in filtering apparatns, if the water is to be used for 
drinking purposes.' If the town had pnt this through instead of a private cor- 
poration, I think the standing might be different, but I think it is safe to say 
that not more than a dozen or fifteen people use this water for drinking purposes, 
and as a taxpayer I think it unjust to allow them to restrict privileges under this 
condition. 

I might add that so far as my knowledge of the campers exist (and I have been 
at the lake with my family for several years), the Salem people who own, or 
have owned property there, have been the least carefnl of preserving the purity 
of the lake and the respectabihty of the neighborhood. 

I would be pleased to have the board Investigate this matter, and if they would 
take the trouble to come to the lake I will entertain them while there at my- 
camp and at my expense. 

I can assure you that the people who own their own property at the lake, and 
do not rent same, are perfectly in accord with a desire for a thorough inves- 
tigation, and of the usclessness in prohibiting bathing. 
Tours truly, 

(Signed) T. HOLGATE, 

Ami. Supt. Pacific Mills. 
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The opinion expressed in the last letter given above, that only a few 
persons nse this water for drinking purposes led the secretary to make 
inquiries oi the local board of health for information upon this point, and 
the following was received r 

Salbm Depot, K. H., Sept. 16, 1904. 
Irving A. Ifotoon, M. B. 

DBAS 8iB :— Yours of the I40i at band. Yesterday I saw Mr. Williams, snper- 
utondent at Oanobie Lake Park, relative to your inquiry regarding' the con- 
aumptioii of water by thousands of persona at Oanobie Lake. 

He informed me that aU of the water used there is taken from the lake. There 
is a well located where the pump is, bat it is so near the lake that it practical^ 
is the same water. 

I saw Mr. Bobs, president of the Water Works Company, last night. He esti- 
mates the Tnuuber of persons nsing the water as five persons to a family. There 
are abont 85 takers of water, and he thinks 40tt persons or over nse the water 
one way or another. 

Bespeotfnlly, 

(Signed) JAMES AYEE, 

Secretary Board of Health. 

At a special meetdng of the State Board of Health, held September 21, 
1904, the foregoing communications were considered, together with other 
matters bearing upon the question of this water enpplj, aod the board 
voted " That the petitions be respectfully dismisaed." The petitioners 
were informed of this action as follows : 

THE STATE OF NEW HAMPSHIBE. 
State Board of Health. 

Secretary's Office, State House. 
pbtitions to allow bathing in cahobie lake. 

This question waa fully discussed before the rules and regulations referred to 
were adopted and promulgated, and a subsequent esamiaation of the situation 
does not present to the board any good reason why the regulations should be 
changed. On the other hand, the board beheves that the regulation is a reason- 
iible one, and that it should be sustained and enforced. 

Some of the statements made by the petitioners were evidently based upon 
incorrect information concerning the situation. The facts in the case axe sub- 
stantially as follows : 

1. The Salem Water Works Company furnish drinking-water to approximately 
400 persons. 

2. The drinking-water supplied to the many thousand visitors who go to 
Canobie Lake each summer is pumped either directly from the lake or from a 
single shore well, which furnished practically the same water. 

3. It is conceded by all authorities that bathing in a public water supply, 
aside from esthetic considerations, presents an opportunity to infect the water, 
and particularly so should a bather be convalescing from typhoid fever. 
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4. The State Board of Health could not make a reaaonable or valid regulation 
giving- certain persons tlie privilege of bathing in this lake, and restricting 
others. 

5. After oonsidering all these poinU the State Board of Health voted, " That 
the petiti<aia be respeotfnlly dismissed." 

(Signed) IRVING A. WATSON, 

Secretary. 
Concord, N. H., September 31, 1904. 

PROTECTION OF THE TILTON AND NORTHFIELD WATER 
SUPPLY. 

The following correspondence shows what conditions existed in con- 
nection with the water supply of the towns of Tilton and Northfield, 
and that led to the action taken by the State Board of Health In the 
matter: 

TlLTOH, N. H., March 15; 1904. 
I. A. Wotstm, M.D., Concord, N. H. 

DEA.R Doctob: — We find Uiat parties have been teaming aoroes the pond 
where we get onr water snpplj all winter, and we have insisted that they clean 
up the ice. Are we exceeding onr anthority any? As we nnderstand the mat- 
ter, nnder the law we oonld be perfectly jnstifled in either compeUing the par- 
ties to clean up, or doing so onrBelves, and collect the bill of them. If I am 
incorrect, please advise. 

Also, supposing one of the abutting owners of the pond claims a right to 
team, across there in the winter, can we not, as the board of health, prevent his 

Very truly yours, 
(Signed) ARTHUR T. CASS, 

Member Board qfHeallh. 

The following letter was sent iu reply : 

OOSCOED, N. H., March 16, 1904. 
ATthur T. Cass, Member Board o/MeaUh, TUtim, N. H. 

Dear Sir; — Your favor of March 15 received. In reply I would say that you 
have a right to protect your ice and water snpplies from contamioatioii, to the 
extent of compelling parties who team across the pond to clean the ice. I would 
call your attention to Section 1, Chapter 76, Pamphlet Laws, lS9o, which pro- 
hibits any person from knowingly defiling water or ice that is taken for public 

I am not certain that you could prevent a riparian owner from crossing the 
ioe with a team; but you certainly could compel him to take such measures as 
would prevent ice contamination. 

It is possible that you have a right to prohibit teaming on this body of water. 
On this question I would advise you to consult good legal authority. 
Very truly yours, 
(Signed) IRVING A. WATSON, 
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Under date given below, Judge W. B. Fellows, of TUton, transmitted 
a petition signed by a majority of the members of the boards of health of 
the towns of Tilton and Northfield, with a letter ae follows: 

TiLTON, N, H., March 35, 1904. 
Dr. Irving A. Watson, Concord, jV. //. 

Dear Sib: — I enclose a petition to the State Board of Health signed by and in 
behalf of the boards of health of the towns of Tilton and Northfield nnder the 
provisions of Chapter 57, Laws of 1899. 

It is hoped the State Board of Health will come here at once so as to view the 
situation while the ice is on the pond. 

The pond is public water, and the water company seem to be powerless to 
prevent teaming on it. Porthermore, the exception as to handling Inmber, in 
Section 1, Chapter 76, Laws of 18SS, seems to relieve lumbermen from the other 
provisions of that section, and it seems to be a question as to how far Sections 
13 and 14, Chapter 108, Public Statutes, are modified by Chapter 76 above 
mentioned. 

If the local boards of health are powerless and the water company is power- 
less, there seems to be bnt one remedy for the pabUc, and that is under Chapter 
57, Laws of 1899, and it looks as if that chapter was enacted to cover this very 
case. 

There is a highway ou the pond now which will be obliterated by warm 
weather within a few days, hence the need of immediate attention that yon 
may see all the conditions. 

Yonrs truly, 
(Signed) W. B, FELLOWS. 

PETITION. 

[See New Hampshire Laws 1899, Ohapt™ 57.) 
To the New Hampshire State Board of HeaWi: 

The undersigned boards of health of the towns of Tilton and Northfield iu the 
State of New Hampshire respectfully represent that they have reason to believe 
that a pubhc water and ice snpply, viz.. Chestnut Pond, so called, in said 
Northfield, the source of water supply for pnblic and domestic uses in said 
towns, is in danger of contamination by teaming across said pond on the ice, 
and that the local regulations are not sufficient and effective to prevent con- 
tamination and pollution. They therefore request you to investigate the case 
and to establish such regulations as you may deem necessary for the protection 
of the said supply against any pollution that will endanger the pnblic health. 
(Signed) JOHN E. SENTER. 
GEO. S. MORRISON, 
Board of HecUth of Nortlijkld, N. H. 
ARTHUR T. CASS, 
CHAS. A. TOWNS, 
Board of HealOi of Tilton., N. H. 
March 26, 1934. 

Following the receipt of the above petition the secretary of the board 
visited Chestnut Pond in the town of Northfield and examined the condi- 
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tions complained of. It was found that certain pai'lies had been teaming 
the entire length of the pond during the greater part of the winter, haul- 
ing l]imber to a portable sawmill a short distance below the pond, and as 
no attempt had been made to prevent the pollution of the ice by the 
animals used in teaming, the road had gotten into auch a condilaon as to 
create an unquestionable nuisance. 

The parties responsible for this condition were, at the time of the 
examination, scraping and carting off large quantities of this material, 
although it was not possible to remove all of it. 

The facts were presented to the State Board of Health when the 
petition was under consideration. The president of the water board, 
together with other interested parties, personally appeared at the office of 
the board and ui^ed action in the matter. 

At a meetdug of the board, held April 27, 1904, the following was 



THE STATE OF NEW HAMPSHIRE. 



Whereas, A legal petition having been presented to tho State Board of 
Health, asking for the establishment of regulations to protect tho purity of the 
water of Cheatuut Poud, from which the pnblic water supply of the villages of 
Tilton and Northfield is taken; and the matter having been carefully considered 
with respect to present and possible future conditions, the following regulationB 
are promulgated under authority given the said State Board of Health in Chap- 
ter 57, Laws of 1899: 



1. No privy, pig-pen, stable, or other building or atruotnre in which horses, 
cattle, swine, or other animals or fowls are kept, shall be built, or maintained 
within 76 feet of Chestnut Pond (meaning high water mark), or within 
75 feet of any inlet thereto, except in such cases as the local board of health 
may permit, upon the approval of the State Board of Health. 

2. No sinkwater, urine, or water that has been used for washiag or cleansing 
either materials, person, or food, shall be allowed to ran into said pond, or into 
any iulet thereof, or into any excavation or cesspool in the ground, or on the 
surface of any ground within 75 fest of said pond (meaning high water 
mark), or of any inlet, except by consent, and under such regulations and 
conditions as may be given by the local board of health, upon approval of the 
State Board of Health. 

3. No dead animal, or fish, or parts thereof, or food, or any article perishable 
or decayable, and no dung, either human or animal, kitchen waste, swill, or 
garbi^e shall be thrown into or deposited in said pond, or left or permitted to 
remain within 75 feet thereof (moaning high water mark) , or into any inlet of 
said pond, or within 75 feet of anch inlet. 

i. No person shall bathe or swim in said pond. 
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5. No matter, waste, or materiale such as are desoribed in Sections 2 and 8, 
ahall be thrown, deposited, or allowed to remain npon the ice of the waters of 
said pond, or npon that of any inlet thereof, 

6. No oattle, horses, or oth^r animal nsed either for teaming, riding, or speed- 
ing, shall be driven, ridden, or speeded npoa the ioe of said pond, eroept by 
permisBion of, and under anch regulations as may be given by the local boiffd of 
health, upon approval of the State Board of Health. 

7. It is the dnty of the local board of health to enforce these regulations, and 
for the violation of any regnlation established by the State Board of Health 
adequate punishment is provided by law. 
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SPECIAL REPORTS OF INSPECTIONS OF WATER SUPPLIES. 



It is the policy of the State Board of Health to make inspections of 
water supplies where the surroundings are such that there is a possibOity 
of contamination or where local conditions demand thorough considera- 
tion. In several instancea local boards of health have requested the State 
Board to visit their water supplies for the purpose of advising the change 
of sewers so located as to afford a possible source of contamination and 
for suggesting practicable methods for preventing further pollution. 

Correspondence and reports of investigations are given below aa an 
illustration of this branch of the work of the State Laboratory and as 
guides to towns where similar conditions may exist. 

Derry, N. H., October 18, 1903. 
Dr. Irving A. WaUon, Concord. 

Dear Sir : — A large shoe factory employing I should judge some 600 men is 
coustntctiug a cesspool close to the bank of a brook that flows close by the wells 
of the Deny Water Works Company, about 3,400 feet distant. It seems to me 
that Buoh a cesspool is quite likely in a short time to become a serions menace to 
the purity of our water supply, and even if it is not it will greatly disturb the 
peace of mind of the people obliged to use the water. The factory is about 400 
feet from the brook and the ground slopes to the brook quite rapidly. 

Please write me your opinion in regard to this matter in such form that I can 
show it to the proprietors of the factory. 

Carefnl tests show that our pumps draw water from the brook through the 

Yours, etc., 

0. S. CAMPBELL. 

STATE BOARD OF HEALTH. 

Concord, N. H., October 38, 190S. 
Pruf. C. S. Campbell, Demj, N. H. 

Dear Sir :— The State Board of Health received from you, on October 19, 
1B02, a oommnnication requesting the advice of the Board relative to the con- 
Btniction of a cesspool by the Perkins & Hardy Co., close to the bant of a brook 
which flows by the wells of the Deny Water Works Co., some 3,400 feet distant, 
and inquiring if the construction of the cesspool wonld impair the quality of the 
water furnished by said company. 

The Board has oansed the locahty to be examined by its chemist, and has 
considered the plans for the disposal of its sewage by the Perkins & Hardy Co. 
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It appears that the supply of the Derry Wat«r Works Co. is derived from a 
number of driven wells some 40 feet in depth, located in a meadow bordered by 
a brook which drains the l^ger part of the village ot West Deny. A private 
sewerage system disposes of mnch of the sewage of the village, bnt at present 
oannot be reached by the Perkins & Hardy Co. It has, therefore, been proposed 
by the company to bnild a cesspool and Alter chamber on the bank of the brook 
which will receive the waste and drop water from then' boilers, water taps, etc., 
and to bnild a system of cesspools or septic tank some 400 feet from the brook 
which will receive the sewage from the closets of the shop. The sewage will be 
treated in the septic tank and the filtered effluent passed into the cesspool which 
is located neai the brook, and from there pass into the brook after nndergoing a 
second filtration. 

It is also proposed to change the course of the brook opposite the shops so that 
it will flow on the opposite side of the meadow, some 400 feet from its present 
channel. 

When these plans for the disposal of waste, drip, tap water and sewage from 
the closets of the factory are carried out and after the coarse of the brook is 
changed, there will be no pollution of the brook from these sources. 

It is possible that the large number of cesspools located along the ridge that 
drains into the brook will eventually pollute the water o a considerable extent, 
bnt at present they do not appear to have done so. The main pipes of the sew- 
erage system discharge into the brook some 10 rods beyond and below the wells 
of the water company and the sewage is at once carried away by the rapid cnr- 

A chemical analysis of water from the wells of the Derry Water Co. shows it 
to be of excellent quality. Whether it will deteriorate when drawn continuously 
and in increasing amounts cannot be predicted definitely. The ground water 
underlying the meadow flows away quite rapidly in the direction of the brook 
and it is therefore probable that the wells derive their main supply from springs 
and not from the brook. 

The Board recommendB that Perkins & Hardy be allowed to construct and 
operate oesspools and filter chambers according to the plans herein disonssed 
and suggests that the present sewerage system be enlarged until it drains aU 
parts of the watershed of the brook which passes the wells of the Derry Water 
Oompanj. 

Very respectfully, 

IRVING A. WATSON, 
Seeretanj. 

Note. — PerkinB & Hardy at once installed a system of cesspools and filter 
chambers after plans suggested to them by the State Board of Health. Since 
then there has been no farther fear of contamination of the water supply and 
repeated analyses of the water have shown that its quality is not at present 
affected by seepage from the brook. 



In the spring of 1903 the board of health of Pittsfield applied for advice 
relative to preventing the pollution of the watershed of the Pittsfield 
Aqueduct Company. It appeared that the owners of land by the side of 
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the atream snpplying the reservoir of the company had spread "night 
soil " and barnyard mannre on slopes draining directly into the stream, 
thns exposing the wat«r supply to a seriotts pollution. The board of 
health, after requesting the removal of the nuisance, without avail, applied 
to the State Board for advice and in response to their request an examin- 
ation was made of the reservoir, tribntary streams and watershed, and a 
report rendered as follows : 

STATE LABORATORY OP HYGIENE. 

Concord, N. H., April 29, 1903. 
P. S. Ellioa, Chainnan Board of Health, PiOtjieU, N. H. 

Dear Sir : — In response to yoor reqnest of the Stat« Board of Health for 
advice as to the poesibility of poUntion of the water snpplr of the Pittafield 
Aqueduct Co. bj sur&oe drainage and leachmgs from fertilizers applied on the 
watershed of the tribntaries supplTiug the reservoir of said company, I have 
personally examined the reservoir, tribntar; streams and watershed. 

Analyses No. 1113 and No. 1117, made of water taken from the reservoir at 
the intake, both before and after heavy rains, show the water to be of exoellent 
qnality; but containing considerable sediment and dissolved organic matter. It 
is free from sewage ajid is an acceptable supply. 

From an examination of the reservoir, the brook tributary to it and its adja- 
cent watershed, I fonnd that the brook mns for some distance through a field 
owned and cultivated by Lewis B. Adams. This field is located on a hillside 
which slopes sharply in two directions, thus draining into a " ran " communi- 
cating with the brook supplying the reservoir, ajid on a small " meadaw" which 
is bordered on one side by the " run " and on the other by the brook itself. 

It appears that the said Adams has been in the habit of applying to this field 
so-called " night soil " taken from vaolts in the tillage of Pittsfield, and at the 
present time ground on the npper slope of the hillside about two hundred (200) 
feet from the run is covered with this " night soil." It is evident that heavy- 
rains will wash portions of this "night soil" down the hillside into the "run," 
through which it will be carried to the brook and thence to the reservoir, thus 
exposing users of the water to danger. Portions of the " meadow " are also 
heavily covered with the stable manure which will be readily washed into tho 
' ' run ' ' and brook, increasing the color and organic content of the water and to 
a certain estont rendering it unfit for use. 

These conditionB are detrimental to the health of users of the water and should 
be reniedied at once. 

No human or animal excrement should be placed on any portion of the field 
of L. B. Adams which drains toward the "run " or brook. The only fertilizers 
allowable are the mineral fertilizers or raw chemicals unmixed with bone or 
other animal waste. These raw chemicals may be used in moderation without 
impairing the quality of the wat«r. 

In view of possible oontamination of the water supply by surface wash and 
fertilizere I suggest that the Pittsfield Aqueduct Oo. purchase this field and 
allow it to become wooded, thus effectually guarding against deleterious surface 
wash of any kind. 
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I am not prepared to suggest legal measureH which would be of service in pro- 
bibitiug Mr. Adams from drosBlng his laud as he may desire. Section 13, chap- 
ter lOS of the Public Statutes is explicit on this matter but prosecutions brought 
to test the strength of the law would be expensive and long drawn out. If the 
land cannot be bought at a reasonable price an injunction restrainiug Mr. 
Adams from pl&cing dressing from vaults or barn on such portioua as slope 
towards the " run " and brook can uudoubtedlj be obtained from the courts. 

We have no precedent for such action but feel sure that when the court under- 
stood the sitnatioa it would not hesitate to grant a permanent injunction. 

I also surest that the water compauy scrape the bottom of the reservoir free 
from silt and mud ; build bank walls around the shore suitable for preventing 
surface wash from entering the reservoir ; erect such fences as will keep ani- 
mals ont of the enclosure ; and keep, at all times', the banks free from vegetable 
growths. Such measures will improve the color of the water, decrease its tur- 
bidity and render it more free from dissolved organic matter. 

Trusting that this report vriU be serviceable to you and assuring you of our 
desire to aid you in preserving the purity of your water supply, I am, 
Yours very respectfully, 

H. E. BARNARD, 

Chemiet. 

THE LEBANON "WATER SUPPLY. 

In 1897 a supply was installed by the fire precinct, the aoui'ce being a 
canal leading from the Slascoma River, which was also utilized as a source 
of power for pumping the wat«r to the reservoir. 

After several years of satisfactory service it became apparent that the 
Maseoma River was being seriously polluted by sewage from the vil- 
lage of Enfield and by factory waste. A series of driven wells was, there- 
fore, sunk in a triangular piece of ground lying between the river and the 
canal, the idea being that they would be supplied by infiltration of water 
from the canal, and that the water so obtained would be thoroughly puri- 
fied from sewage in ite passage through the ground. It waa found, how- 
ever, that the supply of water from these sources was insufficient and an 
additional large gallery well, 63x30x15 feet, was dug and 900 feet of 
loosely- jointed drain pipe laid in such a way that all their discharge was 
collected at the well. 

The supply of water being still insufficient, two long trenches about six 
feet deep and 12 feet wide were excavated between the drain pipe to 
receive water directly from the canal. At the most there is less than 20 
feet of earth between these trenches and the drain pipes. 

The condition of the water has been good up to August of this year, 
when a sample of wat«r, collected from a tap of the supply, showed the 
presence of the colon bacillus. 

Thereupon the following letter was sent to the shipper of the water 
together with the report of the analysis (see No. 2251, page 49) : 
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STATE LABORATORY OF HYGIENE. 

Concord, N. H., Auynst IS, 1904, ■ 
C. E. Lewis, Lf.banon, X. II. 

Deak Sir; — I have just reported to Mr. R. B. Jacobs of your town the analy- 
sis of a sample of water from a tap of the town supply. And that yon may 
understand the situation I am enclosing you a copy of my letter to him. It is 
evident that if the condition of your water supply is indicated by the results of 
the analysis of this particular sample that some steps should be taken at once to 
determine the cause of the unfavorable condition and to remedy it. The pres- 
ence of the colon bacilli,— the bacillus which is found in fecal matter and no 
■where else, — is a suspicious indication of pollution by sewage, and miless it can 
■be explained away by finding that it is due to contamination by cattle or by kut- 
face washings from pastured land, the condition of the supply is certainly bad. 

I trust you will at once make a thoroagh examination of the supply and of the 
end of the pipe from which Mr. Jacobs drew his sample. 

The water from your supply has always been of excellent quality and my 
analysis about two months ago was entirely satisfactory. If the entire supply is 
now of the quahty shown by this last analysis its condition has been mnch 
changed. 

Very truly yours, 

H. E. BARNARD. 

Chemixl. 

Following the discovery of tbe colon bacilli in the supply several 
analyses were made of wat«r from the well, river and reservoir. The well 
water was free from the colon bacilli, but the oilier samples contained 
them. This unusual condition suggested the idea that water was being 
pumped directly from the river to the reservoir, and as a precautionary 
measure the chairman of the Board of Water Commissioners was 
addressed as follows : 

STATE BOARD OF HEALTH. 

Concord, N. H., September 13, 1904. 
C. E, Leifix, Chtmniin Boai'dof Wiitfr Cnminisgioners, Leboiinn, X. H. 

Deab Sir: — The condition of your wator supply, as revealed by chemical and 
bacteriological examinations at the State Iiaboratory of Hygiene, is such as to 
be looked upon with considerable apprehension, to say the least. Several analy- 
ses have been made of this water supply from June, 1901, to the present time; 
but not until analysis No. 3351, mad.e August 12, 1904, when colon bacilli were 
found, was there anything to reader this water suspicious. A previous analysis, 
made May 19, 1904, showed the water to be in its normal condition. Another 
analysis. No. 2393, made August 26, 1904, also revealed colon bacUli. This sam- 
ple was taken from the same source as sample No. 3251; to wit, tap from town 
supply at the mill of Mr. E. B. Jacobs. 

On the same date as the latter an analysis was made of another sample, No. 
2394, taken from a tap on Main Street, in which colon baciUi were found. On 
the fltb of the present month bacteriological examinations of the water were 
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made hy Br. CharleB Dnncan, at the State laboratory of Hygiene, as follows; 
No. 3847, from well near river; colon bacilli not fonnd. No. 3348, river water; 
colon bacilli present. No. 3S49, leserroir water; colon bacilli present. 

The fact that colon bacilli were not found in the well water does not indicate 
poedtiTely the pnritr of that water, altboogh thej escaped detection in the sain- 
pie examined. 

It wonld seem that the wella from which the water is pumped, ae we under- 
stand the Bitnation, muBt be receiving their supply from a sewage-polluted 
source, and that the intervening earth does not act as a filter further than to 
arreEt suspended matter, or that the earth is saturated with sewage beyond its 
power to oxidize — else water is being pnmped to your reservoir without being 
filtered at all. 

The fact that colon bacilli and typhoid bacilli will pass through otherwise 
adequate filter beds or masses of earth, without being destroyed, makes it impos- 
sible to purify a water that is sewage-polluted by filtration of this kind. It 
has been proven repeatedly that wells sunken along a river or pond in this ws^ 
do not receive a thoroughly filtered water. 

It is evident that your reservoir and main are receiving water containing 
bacteria derived from sewage, although the amount is comparatively small. It 
is not, however, the purpose of this letter to discuss this phase of the question, 
but, rather, to inform your board officially, thai this water poBsesses certain 
elements of danger that should receive your immediate consideration. We 
would, therefore, suggest that yon notify your water takers that all water to be 
used for drinking should be boiled for the present, or until there is a change in 
the situation. 

While the colon bacOlns is not regarded as, in itself, dangerous, it does consti- 
tute ft warning that such waters are liable to contain the typhoid bacUlus also, 
the latter of which, although it may exist in snfQcient numbers to canse a 
typhoid fever epidemic, has very rarely been isolated in the water itself. 
Examinations, therefore, are not made for the typhoid bacillus, but when the 
colon bacillus is p-eseut the warning should be heeded. 

The advice herewith given is for tlie purpose of protecting the pnblic health 
until you can make such changes as will place your supply beyond all danger of 
typhoid infection. 

We feel obliged to transmit a copy of this letter to the Board of Health of 
Lebanon. 

Very truly yours, 

mVIKG A. WATSON, 



Three daj's after the receipt of this letter the following notice was aent 
to users of the Precinct water supply : 

NOTICE. 

Owing to the low state of the water in the lake the condition is such that the 
Board of Health consider that the water should be boiled before using for drink- 
ing purposes until further notice. 

O. E. LEWIS, 

September 16, 1904. 
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On September 19 a request was received from Dr. Von Tobel, a Jnem- 
ber of the Board of Health of Lebanon, tbat a personal examination of 
ihe locality from which the public water supply is taken be made by a 
representatiTe of the State Board of Health. This request was granted 
and on the 22d the following report was made to Dr. Von Tobel: 

STATE BOARD OP HEALTH. 

Concord, N. H., September 32, 1904. 
Dr. F. Von Tobel, Member Board of Health, Lebanm, N. S. 

Dbar Doctor:— In response to your request by telephone, that a representa- 
tive of the State Board of Health exuuine the locality from which your public 
water supply is taken, I sent, on (he following morning, September 30, as yon 
know, Mr. H. E. Barnard, Chemist, State laboratory of Hygiene, to investigate 
the snbject as far as practicable. Mr. Barnard reported a.s follows; 

It appears that the water, which is pnmped into the reservoir, is taken from 
wells that are filled by infiltration from Masooma River, and that in dry sea- 
sons, when much water is used for sprinkling streets, lawns, etc,, iJiis supply is 
inadequate, making it necesaary to pnmp water directly from the river into the 
reservoir. Inasmuch as Mascoma River received the sewage of Enfield, with its 
several factories and numerous dwellings located directly on the river that flows 
into Hascoma Lake, it is evident that sewage must be present at all times in the 
wat«r as it reaches the pumping station. To remove this sewage a large well 
has been annk in the ground lying between the river proper and tte camil that 
fnmishes power at the pumping station. 

This well is further supplemented by other wells and a drainage pipe extend- 
ing the entire length of ttie ground mentioned above, which are supphed by fil- 
tered water from two trenches that run beside and above the dr^nage pipe. 
Under ordinary conditions it is probable that the water is purified in passing 
through the ground between the canal and the wells, and the examinations that 
we have made of the water sustain this statement. Nevertheless the capability 
of a soil to purify a water indefinitely depends greatly on the amount of sewage 
in the water, the nature of the filtering material, the rapidity of the flow of the 
wat«r, and the distance through which it passes, so that we cannot say how 
lon^ the wat«r in the wells will remain pure. Frequent chemical and bacterio- 
logical analyses will be made of water from the reservoir, and in that way any 
change of condition will be quickly noted. 

Yon will see that the report is a conservative one, as no other could be 
expected at this time, for the reason that the data npon which an opinion con- 
cerning the character of the water in the well from which the town supply is 
supposed to be pumped are too meagre at this time for a basis for a conclosive 
statement, inasmuch as but one analysis of the well water has been made since 
the colon baciUns was discovered in the sample of wat«r from the reservoir. 

It is true that the one analysis of the well water was negative, bnt that does 
not conclusively prove that the colon bacillus might not have been present. 

As Mr. Barnard suggests, nothing but occasional analyses, chemical and bac- 
teriological, of the water from this well will determine the filtering capacity of 
the soil. It may, or may not, be sufilcient to exolnde pathogenic bacteria. 

Sterilized containers have already been forwarded for the collection of more 
samples of water, and frequent examinations will be made to determine whether 
■or not the water from the well is a safe supply for the public. 

We now know that the presence of the colon bacillus in " 
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to the.pnmping of nnflltered water directly from the rivet into tlie resen'oir. 
Until the question of the character of the water ia settled we believe that the 
' precaations which have already been suggested should still be maintained. 
Very truly yours, 

IRVING A. WATSON, 

The theory that the presence of the colon bacillus in the reservoir was 
due to the fact that water was being pumped dh'ectly from the river was 
substantiated by the inspection of the supply. But as it seemed, at least, 
possible that the earth banks were not satisfactorily filtering the water a 
series of bacteriological analyses have been made of water from the stor- 
age well. The results of these analyses proves the presence of the colon 
bacillus in the filtered water and makes it incumbent upon the precinct to 
devise some satisfactory method of purifying the Mascoma River water or 
to seek a new source of supply. 

SPECIAL INQUIRIES CONCERNING WATER SUPPLIES. 

In the coui-se of our analytical work on waters we frequently receive 
inquiries concerning the meaning of our reports ; the proper kind of pipp 
most suited for conveying certain waters ; the possibility of purifying 
wells that have been condemned because of sewage pollution ; the treat- 
ment necessary to remove odor, color or turbidity, from foul waters. We 
believe that information of this character is as valuable as the analyses 
themselves, and wherever possible we endeavor to give it. 

Below are a few self-explanatory letters and answers that will show 
the nature of the many inquiries, and also give a general idea of the con- 
ditions to be met and the methods to be employed in so doing. 

Littleton, N. H., May 19, 1003. 
Mt. Iri-'niij A. Wutnon, Secretary Board of Heidth, CniKonJ, A'. //. 

Dear Sir:— We had some correspondence with yon recently concerning spring 
water which yon analyzed. This was water which came from a slope near the 
river five or six feet from the surface of the ground and it was evidently Bnriace 

We decided not to use this water and will now make another inquiry. Oar 
factory is situated on the bank of the Ammonoosuc River, and we will ask that, 
if we should drive a pipe a few feet from the river and run it down 15 or 3S feet 
below the bed of the river wonld there be any chance for fever germs or impure 
water to reach our pipe. A member of our local board of health says there would 
be no such danger as there would be below the bed of the river. If this seems 
favorable to you, please advise how deep yon would drive the pipe to secure pure 

Tour prompt attention will bo considered a great favor by 
Yours very tmly, 

THE LITTLETON SHOE COMPANY. 
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OONCOBD, N. H., ii»j 35, 1903. 
3%e LOOeton Sioe Co., IMtbm, N. H. 

DsAB Sirs:— Tour oommnnioatkia of the 19tta inst. Donceming a new source 
for a. water anpply for yonr sbops is at hand. In reply I wonld aay that yoor 
pcoiKiaed action in sinking a pip« below the bed of the river does not meet with 
oar approval inasmnoh as it has been proven time aod time again that it is 
impossible to remove entirely typhoid germs from water by ordinary sand flltra- 
tion. While yon would imdoubtedly secore a very clear and palatable supply, 
the danger of oontamination from the water of tie river would oertoioly put 
the water on the doubtful list as regards permanent parity. 

The stratum of sand above the level on which you propose to draw for water 
is saturated with the river water and not exposed to tbe bacterial action which 
is necessary to make successful the purifloatioo of water by sand filtration, and, 
while it is probable that the Anunonoosno Rivet is uaoally free from the germs 
of typhoid, it is possible that in case the river was infected some of the germs 
would filter through the sand and reach your supply. In view of this possibility, 
however remote it may be, I suggest that yon take otlier measures looking 
toward a supply of absolute purity. 

Yours very respectful^, 

H. E. BARNARD, 

Chemut. 



SoDTH LTNDEBORonan, N. H., July 86, 1903. 

Dbas Sib: — The water analysis was received last evening. We thank yon for 
the same. It will be a great help to us in the future. Our doctor thinks that if 
a galvaaiaed iron pipe is put in there will be no more trouble from lead. Will 
yoo please write and tell us if it is all right to use that kind of pipe? If we use 
iron jdpewill it rust clothes for washing, and is it any better than the first men- 
tioned? The water does not stand in tlie pipe at all. 

I remain respeotfoUy yours, 

MRS. WALTBR C. PATTERSON. 

8TATB LABORATORY OP HYGIENE. 

GoNCOBD, N. H., July 37, 190S. 
Mn. Waiter C. PatUmm, South Ltfndeborougk, N. H. 

Deas Madam: — Your oonunnnication of the 26th inst. concerning the beat 
kind of pipe suitable for use with your water supply is at hand, and I take 
pleasure in advising you as follows: 

Galvanized iron pipe will be perfectly satisfactory. It will not oause zinc poi- 
soning, and will not rust sufficiently to injure the water. It will wear longer 
than plain pipe, and is the most suitable pipe for conveying water supplies. It 
maybe that for a short time after being laid the water will be milky and slightly 
grea?, due to the minute particles of zinc washed ofF the lining of the pipe. 
While this condition persists, it should not be used for drinking. You will have 
no tnmble with the water, however, after the pipe has been In nee for a few days. 
10 
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I shall be veiy glad to adviee yon torther at aay time. Tm^dng that you maj 
be soocessfnl in securing a water gapply free from lead and wholly soitable (or 
tlrinking and domeatic ase, I am 

Tours very respectf ally, 

H. E. BARNARD, 

Chemist. 



New Hamptos. N. H., July 31, 1904. 
V, Saue Board of Ileallli, Coiicord, N. II. 

I desire to acknowledge thanks for courtesy of the board pertaining to sani- 
tary water analysis, Lab. No. 2180. 

The board would do myself and others of this town a great service if it wonld 
kindly snggeel: a variety of water pipe aoitable for local oonditions aa indicated 
'hj the analysis. Is a galvaaized-iron pipe, a tin-lined lead pipe, or a pnrely iron 
pipe the thing for us, or is there a more desirable variety unknown to ns ? Does 
» galvanized iron present the same sanitary objections as the lead we are now 
using? Some suggestions in this line from your honorable body would be a 
decided help. 

With thanks in advance for yonr favor, I am 

Very tmly yonrs, 

A. W. BACHELER. 

STATE LABORATORY OF HYGIENE. 

M.: A. ir. Bndider, Ken- Hampton 

Dear Sir: — Replying to yonr commnnication of the Slat ntl., requesting 
advice as to the kind of pipe most suitable for conveying water like that ana- 
lyzed under liab. No. 3180, 1 am pleased to reply as follows; 

If the espense does not become an important factor, the tin-lined lead pipe 
possesses many advantages over other pipes, as it is easily laid and very durable. 
Oare should be taken to secure a, good pipe, as some of the tin-lined pipes have 
been known to have a considerable proportion of lead in the lining. 

Galvanized-iron pipe will prove quite satisfactory for yonr use. It will last 
longer than the plain iron, and will not become choked by carrosion and rust as 
quickly. The zinc coating does not render the water iujorious, and poisoning 
by solution of the ainc by the water need not be feared. It is tme that for a 
short time after the pipe is laid there will be a very considerable quantity of 
zinc washed out of the pipe, enough to color the water and render it turbid. The 
water sbocld not bo used outil all the loose particles of adherent zinc have been 
washed ont of the pipe, bnt after that it will give no more tronble. 

It is lA be regretted that a pipe which possesses the advantages of a lead pipe 
without the disadvantage of possible lead poisoning has never been placed on 
the market at a reasonable cost. 

There are other pipes in use which are satisfactory, but which are not adapted 
to use in a small system. The cement-lined pipe is durable, safe and com- 
paratively inexpensive, bnt the fact that it has t-o be made where it is to be laid 
because of break^ce during shipment prevents its general use. The pitch-lined 
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and coated iron pipes wear well, bat are poorly adapted for oonvejing driaking 
water becaiise of a decided taste they impart to the water. 

Tou will nndonbtedly be pleased with either the galvanized iron or tin-lined 
lead pipe. The last pipe Ib, perhaps, the more preferable, bnt its higher price is 
a weighty disadvantage. 

Very truly yours, 

H. E. BAENABD, 

Clwmisl. 

Chesham. N. H., August 7, 1904. 
JH. E. Barnard, B. ,S'., Oiemist Slate Board of HeaJib. 

Dear Sir :— I thanli you much for your analysis of my spring water, sample 
3,388. 

Will yon. now simply advise me what pipe to use in place of the present lead 
pipe — whether galvanized irou, or tin-lined lead, or what? and greatly oblige 
Yours truly, 

JAMES B. BELL. 

STATE LABORATORY OP HYGIENE. 

Concord, N. H., August 8, 1901. 
Dr. James B. Bell, a>e»1iam, N. H. 

Dear Doctor : — In reply to your query as to the best kind of pipe for use in 
conveying watet like sample 3,338 I can advise you as follows : 

If the matter of expense is not to be considered the tin-lined pipe is the moat 
satisfactory pipe made. It is easily laid, very durable and entirely safe. The 
only objection to the tin-liued lead pipe is the first cost. Galvanized iron pipe is 
also satisfactory pipe and should be used inst«ad of lead pipe whenever the more 
expensive tiu-lined lead pipe is too costly. When first laid the adherent zinc 
particles will wash out of the pipe and will render the water turbid or milky for 
a time. This condition does not last long, however, and as soon as the water 
runs clear it will be entirely suitable for use. 

The only other satisfactory pipe to be considered is the oemeut-lined iron pipe. 
Unfortunately this excellent pipe in point of length of service, cost and safety, 
has to be made on the spot where it is to be laid. And while the machinery 
necessary to make it is simple it is rarely possible to make use of it except when 
laying an extensive pipe system. 

Very truly yours, 

H. E. BARNARD, 
Chaukt. 



Sanbornville, N. H., August 17, 1904, 
II. E. Barnard. 

Dear Sir ; — I want to ask your advice as to the water in my well as per you 
analysis No. 2,364. 

Is this water safe to drink? If not, what course would you advise me to take 
The water-closet has a brick vault and is tight. The stable u 
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feet from ttoU in bam cellar and u on a dope away from the ireU. WooMdeaa- 
ing oat the well be of any nae? Wonld you adrise removing the lead pipe? The 
water I sent joa had been Btanding in the pipe Bereral honrs. Would yon like 
another sample of the water? If BO please send me another oontainer. If there 
ia any oharge for your advice in this matter let me know, for I want to oorreot 
this tronble If I can. 

Very truly, 

W. S. DAVIS, M. D. 

STATE LABORATORY OF HTGIBNB. 

Concord, N. H., Angnst 18, 1904. 
Dr. W. S. Davis, SatUxmwOJe, N. S. 

DsAS Doctor : — By far the worst feature of your water is the presence of so 
much lead. The sewage pollution is of itself of little moment as all the sewage 
is oxidized and filtered before reaching the well. 

If care is taken to keep the vanlt tight and all sorface drainage turned 
awi^ from the well I think yon can anticipate no trouble from using the water. 
I should advise you to replace the lead pipe with galyanized iron or tin-lined lead 
pipe. 

Very truly yours, 



Ohbsham, N. H., September IS, 1904. 
Mr. H. E. Barnard. 

DsAR Sir :— Thank you for the analysis of the well water No. 3,336, I sent 
you some days ago. Uay I trouble you further to tell me whether galvanized 
izoa pipeB wonld be suitable to use in conducting this water about 2TS feet, or 
whether I should need tin-lined lead idpe ? 

Tours truly, 

ISABELLB UAY. 

STATB LABORATORY OF HTGBNB. 

OONCOBD, N. H., September 16, 1904. 
MiM iMbeUe May, Oi^Aam, N. H. 

DsA3 Madam :— In reply to your inquiry of the ICth inst. oonceming the kind 
of pipe most suitable with water which was analysed under the number a,SSS, I 
con advise yon to use either galvanized iron or tin-lined pipe. Both are quite 
safe ; the galvanized iron pipe is the cheaper but the tin-lined pipe is much 
nu^o durable and is more easily laid. Trusting that the subsUtntion of either of 
these pipes for the lead pipe now in use will solve for you the problem of pure 

WBt«t, 

I am very truly yours, 

H. B. BARNARD, 
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THE NORMAL DISTRIBUTION OF CHLORINE IN NEW 
HAMPSHIRE WATERS. 



ItV II. E. ItAK.\AI{l>. 



Sanitary water analyses are made for the purpose of determining the 
potability of water, with special reference to proving the absence of sew- 
age and polluting material that may contain disease germs. 

The character of a water may be modified by excessive organic decom- 
position, by vegetable growths, by micro-organisms and by the influx of 
sewage and manufacturing waste. An excess of any one of these classeii 
of impurities renders a water, normally potable, distasteful, unpleasant* 
and possibly unwholesome. Chemical analyses reveal the presence of 
decomposing organic matter and of abnormal quantities of the natural 
mineral constituents ; biological examinations most readily determine 
the forms of algae and of micro-organisms. But a chemical analysis of a 
water often only partially shows its true character and results so obtained 
must be supplemented by microscopical and bac1«riolo^cal examinations.. 
On the other hand, the biologist may be able to prove the absence of 
diseaee germs and still fail to detect those characteristic changes of com- 
position that are the snrest signs of an abnormal water. The exact 
results of chemical analysis are therefore of lirst impoilance in revealing 
the true character of a water, and when a series of determinations,, 
extending over a period of time, shows but slight departures from the 
normal condition, it may be assumed that the supply is free from pollu- 
tion. 

There are two principal factors determinable by chemical analysis that 
have much weight in proving the purity or impurity of a water : firat, 
nitrogen, in the four forms of fi-ee ammonb, albuminoid ammonia or 
nitrogen present in organic combination, nitrites and nitrates ; and, sec- 
ond, chlorine, in its combined form as common salt. The nitrogen may 
be present in the form of albuminoid ammonia, due to living micro- 
organisms or to decomposing organic matter, either animal or vegetable ; 
as free ammonia and nitrites from decaying animal matter, animal and 
household wastes, etc,, or it may be entirely oxidized through the v 
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phases of free ammonia and nitrites to tlie harmless nitrates, thna chang- 
ing it from oiganic life to inorganic matter, as salts of soda, lime and 
potash. 

The presence of chlorine in a water is of greatest import in sajiitary 
interpretation, as it is a factor which never misleads, and which, when 
intelligently considered, measures tbe contamination of a water in abso- 
lute terms. 

Common salt, a combination of sodinm and chlorine in the proportions 
of about two parts by wei^t of sodiom to three of chlorine, is a necessity 
in the human and animal economy where it plays an important role in the 
blood and in many physiological processes. 

But little of it is retained in the system, however, and, the chlorine, 
leaving the body with other wastes, is not appropriated by vegetation as 
are the nitrogen compounds, but aa it is very soluble in water, remains 
there as a most nsefal indication of sewage polluUon. The sources of 
chlorine are usually the sink drun, with its burden of salt«d water from 
domestic operations ; the house drain, with its chlorine containing excreta, 
and tbe stable drain with but a eUght chlorine content in comparison with 
the other two. Chlorine of itaelf is not harmful as it occurs in combina- 
tion as salt Its use to the chemist is due to the fact that its presence in' 
water reveals a past or present history of pollution by some form of 
sewage. 

Repeated inrestdgatdons have established the fact that the amount of 
chlorine in any given body of water is directly proportional to tbe num- 
ber of inhabitants upon its watershed. This is dne to the fact that the 
amount of salt consumed is so constant that hoasehold sewage contains 
definite quantities. It is even claimed, and we have reason for supposing 
the theory true, that the population of any particular district may be very 
closely estimated from a determination of the chlorine content of the 
sewage effiuenta and run-off. Investigations condact«d by the Massachu- 
setts State Board of Health show that an increase of 28 persons per 
square mile rdses the chlorine content for that section one tenth part. 
Calculations based on observations in England indicate that the amount 
of chlorine contributed to sewage by each individual is approximately .045 
pounds per day. Broadly speaking, we may say that four families, or 
20 persons per square mile, will add, on an average, .01 of a part of 
chlorine per 100,000 parts of water to tbe water flowing from this area, 
and that a very much smaller population will have the same effect during 
seasons of low flow. 

It is well known Uiat waters near the sea-coast normally contain con- 
siderable salt ; tbat waters further inland have less salt, and that water 
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far removed from the seaboard haa a very slight chlorine content. The 
T«a8on for this drop in chlorine content is dne to the fact that all the salt 
present in normal waters comea from the ocean, being borne in by the 
winds as salt-laden moisture which is precipitated as rain. The amount 
present in any given locality is nearly constant, althoi^h along the sea- 
]>oard it is somewhat infinenoed by the direction and foroe of tlie winds 
and the amount and distribution of the rainfall. Waters near aalt depos- 
its are, of coarse, liable to be influenced by this fact, and when snob con- 
ditions obtain no normal chlorine content can be attributed to any water 
that conies in contact with salt beds. There are no sach diaturbiog fac- 
tors in New Hampshire, and whatever salt is present in the waters of the 
state is dne to the proximity of the Atlantic Ocean. 

The detennination of the varying qnantities of chlorine in the waters 
of any particnlar area is therefore necessary before intelligent analyses 
«an be made. This is clearly illustrated by a comparison of the chlorine 
figures of normal waters in difierent parts of the atat«. The normal 
chlorine content of the waters of low-lying North Hampton, one half mile 
£rom ihe coast, is 2.95 parts per 100,000 parts of water, and of Rye 2.87 
parts, while at Hanover, on the western border of the state, the normal 
chlorine is .07 parts. If, then, a well water at Hanover contains 0.40 
parts of chlorine per 100,000 it contains but one seventh as mnoh chlorine 
as the normal unpolluted water of North Hampton, and to one unac- 
quainted with the conditions, judging from the chlorine content, would 
appear to be very pure. As a matter of fact it contains over five idmes as 
much chlorine as it should, and the excess is wholly dne to the presence 
of sewage or sewage effluents. 

The great importance of knowing the normal chlorine content is, there- 
fore, an absolute necessity in the interpretation of water analyses and has 
led to the preparation of so-called chlorine maps, which show at a glance 
the amount of chlorine that shoold be present in water in any part of the 
territory mapped oat The State of Massachusetts did pioneer work 
along this line, and their chlorine map, prepared at a cost of many thon- 
eands of dollars, and as a result of a great many analyses, extending over 
a period of several years, has been of inestimable importance to sanita- 
rians, not only of that state, bat of other states and countries of the 
world. 

New Hampshire waters had been but little studied before the State 
Laboratory of Hygiene was established. Since then, for a period of three 
and one half years, both public and private supplies have been under 
constant supervision. One of the "first questions to be taken up was the 
idetertnination of the normal chlorine content of the various waters, 
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and to this end several bondred spring waters of known parity were 
analyzed during 1901-02, and from fignres so obtained a general idea 
was reacbed of the normal ohlorine content*. The work has been con- 
tinued until, after three and one half years, we have in oar possession 
a sufficient number of analyses of unpolluted waters to warrant us in 
publishing a ohlorine map of the state. 

In preparing this map we have analyzed nearly 700 waters of known 
purity, collected from 142 towns located in every part of the state, but 
perhaps more numerous along the south and eastern borders. Tbe chlo- 
rine contents so obtained are placed upon the map, and the corresponding" 
figures, that is, figures which are the same in different sections, are con- 
nected by lines. These lines are very properly called isocblors (like 
chlorine), and upon their arrangement depends the value of the map. To 
draw properly these isochlors we have made repeated analyses of unpol- 
luted spring waters taken at different seasons over the area to be covered. 
The chlorine content of all waters is liable to slight changes through the 
year, as it is influenced by the amount of rainfall and tbe severity of 
the storms which blow in off the Atlantic. But by taking the samples at 
<Ufferent seasons we arrive at a fair average without difficulty. The larg- 
est amount of data baa been obtained near the sea-coast, where tbe isochlora 
change rapidly. Areaa exposed to the direct winds from tbe ocean re- 
ceive tbe greatest amount of salt, and consequently those towns bordering 
onr short coast have a high and varying chlorine content For instance, 
in the town of North Hampton, located on the coast, a spring water on© 
half mile from salt water contains 2.945 parts of chlorine per 100,000 
parts of water, a water one and one half mile from the coast, 1.01 parts, 
and a water five mites inland, .81 parts. In going inland one mile from 
the coast the chlorine content dropped almost 2.00 parte, and in going 
still further inland four miles, the drop waa but .20 of a part, or but one 
tenth of the drop of the first mile. 

Waters in the northern and west«m part of the state do not show any 
evidence of being influenced by the storms which occasionally sweep 
inland from the Atlantic, and their chlorine content is as low as can be 
accurately determined. North of the White Mountains the content is 
below 0.05 parts per 100,000, and fully thi-ee fourths of the ai-ea of tbe 
state is within the region having a chlorine content of 0.10 parts or below. 

It is interesting to note that Great Bay, which flows inland from Ports- 
mouth for 20 or more miles, does not change the chlorine content of adja- 
cent waters to any appreciable extent, although deep well waters near 
(ireat Bay and the salt Exeter River*frequently show increased chlorine. 
This is due to the mingling of the brackish water of the river and bay 
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with the natural ground water supply. In the analysis of waters from 
Eseter excessively high chlorine contents have been observed which could 
not have been due to any other cause. 

It was iinposdble to make the very many determinations at stated dis- 
tances inland necessary to fix the contents for the first few lines by analy- 
sis alone, and so in drawing the isochlors through Gockingham and Straf- 
ford counties in the sontheaatem part of the state we have followed the 
contour of the sea-coast, thus keeping different points between the isuchlors- 
at the same distances from the aea. As the resulte we obtained on the 
many samples analyzed accord with the position of the lines as established 
we feel that the isochlors are correct within very slight limits. 

A departure from the normal of .05 parts per 100,000 within the area 
covered by the lines that fall within a few miles of each other is not un- 
usual and does not invalidate the accuracy of the map. But aft«r passing 
isochlor .25 the direct influence of the sea Is not felt and the chlorine con> 
tent diminished slowly, so that comparatively large areas are included. 
Besides drawing the isochlors we have arranged the normal chlorines of 
all the towns by counties, and it is noteworthy that in the counties of 
Grafton, Sullivan, Cheshire, Coos, Carroll and Belknap, the normal chlo- 
rine content does not vary throughout the county more than 0.05 parts 
per 100,000. 

That the chlorine content of every town in the state may be borne in 
mind by persons who may not have access to the chlorine map we insert 
the following table. The results obtained by analysis of several samples 
of waters of known purity are given as observed chlorine. Where we 
obtained no satisfactory chlorines from a town we have calculated the 
normal chlorine from the map and insert the figures in black-faced type- 
In but few instances is the observed chlorine different from the normal 
chlorine, and both series of figures may be accepted as accurate within the 
limits of analytical error. 
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Butan M 
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Brrol. 414 

FarmliiKton M 

PttiirUQAm 10 

Franoestowii 10 

Frmnoonla oe 

PranUla lO 

Fraedom w 

FrMHont 44 

OlUard 10 

lOlimantoii or 

OllaDm 10 
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Gorham .07 

OrattoD. M 

Orantham .11 

OrMDfleld M 
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OreenTlUe || 

Groton M 

Hanpatead M 

HamptOD I.OO 

Hampton Falla IM 
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HavcrtiUI 00 
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Bill 10 

HlllBboroagb 07 

HlDHdale 11 

Holdemesa M 

HolUs II 

EookMtt II 

Hopkir— 
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Kmds M 
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M 
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Londonderrj 17 

London .00 

Lyman 04 

I^me 07 

Lyndebomagb 10 
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Hlddleton 11 
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HodC Vernon u 
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NawDorbain II 

Newflelda K 

Mew Hampton .08 

NewlnBton U 

Mewlpawioh U 

Naw London 17 

Newmarket 83 

Newport oe 

Newton M 

Nortbileld 10 

North Hampton* l.M 

Nortb Hamptont 1.01 

Mortb Hampton) .81 

Horthiunberlul<l 04 

NorUiwood U 
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OrBDBe M 
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Pembroke .15 
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Bajuond A 
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Somenwortb M 

BoQtb Hampton M 

Bprlnrfleld 10 

Btewartatown 44 

Stoddard M 

Strafford II 

Stratford -OS 

Stratham .87 
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Sanapae 4^ 
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Tamwortb ■» 

Temple -l* 

Thamtoo 411 

TIltOD. W 

Troy -10 
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Wakefield tt 

Walpole M 

Warner 40 

Warran 417 

WaBblngton 47 

Waterrflle 47 

Webster N 

Wantwortb .10 

Weatmoreland 4r 

Whlteneld 414 

Wllmot .01 

WUton .11 

Wlnoh«Bt«r 40 

Windham .N 

Wolteboroafh 00 

Windsor 411 

Woodstock OS 

lat. IFITB mllea trom ooast. 
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REPORT OF THE WORK DONE BV DR. H. N. KINGSFORD 
UPON THE WATER IN THE RESERVOIR OF THE HAN- 
OVER, N. H., WATER CO., WITH DR. G. T. MOORE'S COP- 
PER SULPHATE TREATMENT, JULY 19, 1904. 

For the past few years, during the warmer raoEths, there have been 
many complaints from the people of Hanover regarding the bad taste and 
odor of the reservoir water. This odor and taste' at times has been very 
offensive, especially when the water was warmed. 

■ The odor was at times fishy, not the odor of decomposing fish, but an 
odor similar to that about a fish soon after it is caught ; sometimes the 
oilor was decidedly musty. The taste was not easUy described ; it had, 
as the majority of people expressed it, a " nasty taste," There was also a 
slight yellowish color to the water. Bacteriological investigation showed 
<|uite a number of different varieties of micro-organisms; a few of these 
[iroduced slight colors on culture media and a few gave off an odor. The 
jilgse were also cultivated and the odor produced by their growth was 
i'lentical to the odor noticed in the water. 

The facts were presented to the water boai'd and the suggestion made 
that they apply Pi-of. G. T, Moore's copper sulphate treatment to the 
water, trusting the taste and odor would be improved. 

After some delay because of slight objections entertained by some of 
the members of the water board, on July 19th, 1904, the application 
was made. 

The water supply for the town of Hanover, New Hampshire, comes 
from a reservoir situated about three miles northeast of the post-office, 
155 feet above the main street, covers about 33 aa'es, has a capacity of 
136,000,000 gallons, is supplied by springs and brooks, and the water is 
carried to consumers through iron pipes. The reservoir has a water shed 
of a little less than 1,200 acres and was built in August- No vembei-, 1893. 

On account of the gradual sloping of the banks of the reservoir, and the 
presence of many fish, a one to four-million solution was used instead of a 
one to one-million solution, as Professor Moore recommends. It was esti- 
mated that there were about 100,000,000 gallons of water in the reservoir 
at the time. The copper sulphate was weighed out into 25 pound lots. 
One lot was placed in a gunny sack which was held open by an iron 
spreader, the sack fastened at the top, and then attached to the stem of a 
rowboat. The boat was rowed back and forth across the reservoir, com- 
mencing where the water was deepest and ending along the edges where 
the water was shallow. This process was repeated along Unes 25 to 80 
feet apart until the whole area had been covered. The copper dissolved 
very quickly, the water being warm, which necessitated rowing rapidly 
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while the sack was fall and slowing np as the copper in the sacK ainiiii- 
ished. 

Another Hmall body of water was treated in the same way except in 
this case a one to one-million solution was nsed. No bacteriological 
esaminaldon had been made previons to the application to this smaller 
body of water. The application was made to this water as an experiment 
in reference to the effect npon the fish. 

This body of water was quite shallow at the edges and aboat eight feet 
deep in the center. The application was made in both cases on the same 
day, betwen 10 a. m, and 3 p. m. The day was very warm, no wind, and 
a heavy thunder shower took place juat a» the work was finished. 

The edges of the reservoir were inspected next morning and do dead 
lish were found, no odor was noticed, and many very small fishes were 
seen swimming about. 

On tlie edges of the smaller body of water 86 small dead fish were 
picked up, the largest of these measuring one and one half inches in 
length. The appearance of these dead fish was very striking. Their abdo- 
mens were very much distended and many of them had boned their beads 
in the mud, and in all cases their eyes looked "popped out" from tlieir 
sockets. No fish were seen which seemed to be injured. Quantities of 
fishes about two inches long, and from that size op to one foot long, were 
seen swimming about in the water apparently in a perfect state of health. 
Both bodies of water were inspected each morning for four days ; no more 
. dead fish were found and nothing remarkable was seen. There was no 
perceptible change in the appearance of the water. Samples were taken 
from the reservoir and from taps in town and examined for micTO-ot^U' 
isms with the following results : 

June, 1904 . . 1,800 micro-organisms, other than algte, per o. o. 
July 16, 1904 2,600 micro-organisms, other than alg», per o. c. 

The above was tap wat«r. Algee not included in this table. 

Reservoir. Tap. 

July 20, 7 per 0. c. 2,400 per c. c. 

21, 5 « 400 « 

22, 15 " 20 " 

23, 20 « 16 « 
30, no examination. 40 " 

August, " " 500 « 



October, " " ( 

November, " " i 

Algse, July 16th, 1004, large numbers from tap water. 
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Reservoir. Tap. 

July 20, None. Large nnmbers. 

21, « Few. 

22, " None. 

23, « " 

Last examination for algae was in Augost, wben only a few grew on 
media. 

The first day after the application the taste and odor had perceptibly 
diminiahed, and on the second day had disappeared altogether. The color 
also practically disappeared, and only a alight color reaction could be 
detected by delicate color tests. Chemical examination showed no trace 
of copper in the reservoir water. A sample was not examined from the 
small pond. No one in town except those immediately concerned in the 
work knew that anything was being done, but in two days after the treat- 
ment two different persona remarked upon the improvement and within a 
week no less than 11 individuals spoke of it. It is not generally known 
at this time that anything has been done to the water. Up to date there 
has been no bad taste, no color and no odor when cold. At times I think 
I can detect a very slight odor on alom observation when the water is 
warm. 

Conclusion : That the odor and taste were due to microscopic oi^n- 
isms. The color to a great extent was also due to micro-organisms. That 
the appUcation of copper sulphate in the strength of one part to fouj mil- 
liona of water is sufficient to destroy these organisms without injmry to 
fish. That one part of copper sulphate to one million parts of water as 
fonnd in the ordinary reservoirs and ponds will, in addition to destroying 
micro-organisms, destroy the small fish. 

The probabiUties are that if the water was of an equal depth in all parts 
of our reservoirs and ponds one part of copper sulphate to one million 
parts of water would not kill the fish, but as the edges are shallow and the 
bottom irregular, it is impossible to get an equal distribution of the solu- 
tion until after the smaller fishes succumb. There can be no fixed gen- 
eral rule, each case must be treated as condildons require. 
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THE INSPECTION AND CONTROL OF FOOD PRODUCTS IN 
NEW HAMPSHIRE 



BT H. B. BABXABD, CHBUIST. 



In the absence of national legUlation on the subject it has renuuned 
for the several states to solve the problem of pine tooS as best tbey might. 
Inability of the Individoal state to interfere with interstate eommeroe has 
been one of the chief drawbacks to the framing of an entjrely satnafaotory 
pure food law. A state can, provided tlie means are afforded it, regnlate 
the manafaotnre and sale of all home products. But when all other states 
are allowing the mannfactore of impure goods it becomes an imposability 
for any one state to keep such goods from coming over its borders. Not- 
withstanding this vital defect in the working of any local pm^ food law 
every state has some form of a food law on its statute books. 

Pore food laws are a part of the pohce power of the state and as such 
are sabjeot to the broadest interpretation. The extent to which a state 
may go to protect public health and prevent fraud is indefinable and 
onlimited. The laws are justified by the unquestioned fundamental right 
of the state to provide for the protection and preservation of health. 
Even before the enactment of special food laws it was an indictable 
offense to mix anything in the food made and supplied for human con- 
sumption which would be unwholesome and deleterious to health, and the 
wilful adulterating or mixing unwholesome ingredients in foods was con- 
sidered an aot dangerous to the public health and life and constituted a 
public nuisance. 

The state food laws were first intended to prohibit the sale of foods 
ii^nrioas to health. The statutes were strictly drawn for tiiis purpose and 
the courts have in all instances upheld them. This class of adulterations 
has been so rigidly restricted that its extent is much less than formerly, 
except in the cases of the use of antiseptics and coloring materials. The 
contention is made that the use of the extremely small quantities of anti- 
BeplicB necessary to prevent fermentation and decay in no way imperils 
Hie life or health of the consumer. But the courts have held that " It is 
not the quantity bat the nature of the substance which the act prohibits." 



^d by Google 



166 STATE BOABD OP HEALTH. 

By far the greater part of the adultenttioii of food is not an attack apon 
the health of the consnnier, bnt an economic frand, and conaiBts in forcing 
upon him without his knowledge producta different from what they pur- 
port to be, — lacking in valuable constituenta or made from cheap ingredi- 
ents 9o prepared aa to counterfeit the genuine article. It ie to the sap- 
preadon of adulterationa of this class that most recent legislation has been 
directed. 

The control of the sale of food products in TSew Hampshire dates back 
only as far as 1860, when an enactment regulating the sale of impure 
milk, butter and cheese, became a law. At the same session a general 
food law, very similar in form to the one now in force, was enacted. The 
law forbade the adulteration of bread or any other food substanoe and was 
extended so as to cover drugs and liquors, under a penalty of fine or 
imprisonnient. A law to regulate the sale of vinegar was passed In 1881 
bnt was later stricken out on a revision of the statutes. In 1891 the 
present pure food law went into effect, supplanting with its provisions 
most of the earlier legislation, but incorporating into the body of the law 
several sections relating to the sale of liquor, etc., that were a part of the 
original law. 

The present pure food law of this state is as follows : 

Adulterations, and thb Sau of Unwholesome Foods and Poisonb. 
(Chapter 369 of the PnbUc Statutes. ) 

Section 1. No person shall seU, or offer for sale, an7 adulterated drug or snb- 
atanoe to be used in the manner of medicine, or anj adulterated article of food 
or substance to be used in the manner of food or drink. 

Sect. 2. If any drug or snbatanoe nsed for medicine, sold under a name reoog- 
nized bjr the United States Fharmaoopceia, or in some other pharmacoiKeia, or 
other standard work of materia medica, differs materially from the standard d 
strength, quality or purity laid down in such work, or contains less of the active 
principle than is contained in the genuine article, weight for weight, CO' falls 
below the professed standard luidor which it is sold, it shall be deemed to he 
adulterated within the meaning of this chapter. 

Sect. 8, If any food or mbatanne to be eaten or need in the manner of food or diink 
conlaind a ie^ quantity of any valuable conMituent thanii corUainedin the genuine article, 
weight for weight, or contains any »iAetance foreign to the toell hwrnm article under whose 
name it is sold, or is colored, coated, polished or powdered, whereby damage is concealed, 
or contains any added poisonous ingredient, or conei»ts -wholly or partly of any decom- 
posed, putrid or diseased substance, or has become o£^nsive or injured from age or 
improper care, ii shall be deemed to be adylterated within th£ meaning of ffiit chapter. 

Sect. 4. Whoeverfrandiilently adalteratesforthepurposeof saleanjarticleof 
food or drink, drug or medicine, or knowingly aells any fraudulently adulterated 
article of food or drink, drug or medicine, or any kind of diseased or unwhole- 
some provisions as defined in this chapter, shall be imprisoned not exceeding 
one year, or be fined not exceeding four hundred dollara. 
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Sect. 5. Every person offering ex exposing for sale any drug or article of food 
■within the meaning of this chapter, shall furnish to any analyst, or other officer 
duly appointed for the purpose, who shall apply to him for the same and tender 
him its value in money, a sample sufficient for the purpose of the analysis of 
such drug or article of food. 

Sect. S. Any person who hoa reason to doubt the parity or genuineness <rf 
any article of food which he has purchased, may send at his own expense a 
sealed sample of it to the State Board of Health for inspection. If npon exam- 
ination the article appears to be adnlteraf«d, the board may obtain a certified 
sample of it, and ahonld this sample prove to be adolterated, the board shall 
begin proceedings at once against the vendor. 

Sect. T. Whoever hinders, obstructs ca in any way interferes with any 
inspector, analyst or other officer appointed hereunder, in the performanoe of 
his duty, shall be fined not exceeding fifty dollars I(xt the first offense, and one 
hnndred dollars for each subsequent offense. 

Sect. 8, Before commencing the analysis of a sample, the analyst shall re- 
serve a portion, which shall be sealed ; and in case of a complaint or indictment, 
part of the reserved portion of the sample alleged to be adnlt«rated shall, npon 
application, be delivered to the defendant or his attorney, and part to the secre- 
tary of the State Board of Health. 

Sectt. 9. The State Board of Health shall adopt such meaaotes as it may deem 
necessary to facilitate the enforcement of this chapter, and for the ooUeoting 
and examining of drugs and foods, articles of clothing, fabrics, wall paper or 
anything containing poisonous pigments or substances whereby the health of 
any person may be injured. 

Sect. 10. Whoever adulterates, for tho purpose of sale, any liquor nsed or 
intended for drink, with oocculus indicus, vitriol, grains of paradise, opium, 
alnm, capsicus, copperas, lanrel water, logwood, Brazil wood, cochineal, sugar 
of lead or any other substance which is poisonous or injurious to health, or 
knowingly sells any such liquor so adulterated, shall be fined not exceeding one 
thousand dollars, or be imprisoned not exceeding one year. 

Sect. 11. Whoever kills, or causes to be killed, for the purpose of sole, a calf 
less than four weeks old, or knowingly sells, or has in possession with intent to 
sell, for food, the meat of any such calf, shall be fined not exceeding fifty dol- 
lars, or be imprisoned not exceeding thirty days or both. 

Sect. 13. Any meat, unwholesome provisions or articles sold, kept or offered 
for sale, and any articles adulterated, in violation of any of the preceding sec- 
tions, shall be forfeited. 

Sect. 13. Every apothecary, dru^st or other person who sells any arsenic, 
corrosive sublimate, nux vomica, strychnine or prussic acid, shall make a record 
of such sale in a book kept for that purpose, specifying the kind and quantity of 
the article sold, and the time when, and the name of the person to whom such 
sale is made, which record shall be open to all persons who may wish to examine 
the same. 

Sect. 14. Any person who shall violate the provisions of the preceding sec- 
tion shall be fined not exceeding one hundred dollars. 

SecT. 15. The two preceding sections shall not apply to physicians, in their 
prescriptions or their recipes to their patients. 

Sect. IS. Any corporation, person, firm or agent who shall sell or offer for 
sale or exchange any woven fabric or paper containing arsenic in any fcorm, <»' 
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any article of dresa or of hoosebold nse composed whol^ or ia part of sncb 
woven fabric or paper, or any article of dress containing arsenic, ahall, npon 
coRTiction thereof, be fined not exoeeding one hondred dollars ; provided, however, 
that this section shall not apply to dress gCKtda or articles of dress containing not 
more than one one -hundredth grain nor to other material containing not more 
than one tenth grain of arsenic per sqnare yard of the material. (Oh. 27, Iaws 
of 1901.) 

Adultebatiov of Oandt Prohibitbd. 
(Chapter 26, Laws of 1899.) 

Section 1. No person shall, by himself, his servant or agent, or as the servant 
or agent of any other person or corporation, manufacture for sale, or knowingly 
sell or offer to sell, any candy adulterated by the admiscnre of terra alba, bar- 
ytes, talc or any other mineral substance, l^ poisonoos colors or flavors, or other 
it^redients deleterious or deCrimeutal to health. 

Sect. 2. Whoever violates any of the provisions of this act shall be pnniahed 
by a fine not esoeeding one hnndred dollars (|IO0) nor lees than fifty dollars 
(|60) . The candy so adnlterated shall be forfeited and destroyed nnder direction 
of the conrt. 

Sbct. 8. It is hereby made the dnty of the proseonting attorneys of this state 
to appear for the people and to attend to the prosecution of all complaints under 
this act in all the conrts in their respective counties. 

Under Section 9 the State Board of Health is made the legal authority 
for the enforcement of the law. But not until the establishment of the 
State Laboratory of Hygiene in 1901 waa it possible to do more than to 
make occasional analyses of suspicious articles of food, so that, except for 
the work of the Stat© Board of Agriculture, which with some snccees 
enforced the provisions of the oloemargarine hiw, until 1901 no praotioal 
measures had aver been taken to secure for the people of the state pure 
and wholesome food products. 

During the first two years after the Laboratory of Hy^ene was opened 
analyses of public and private water supplies occupied most of the time 
available for analytical work, so that it was not until the summer of 1903 
that active enforcement of the pure food law was taken up. One of the 
first steps toward securing practical results in food work is in enlisting the 
interest and cooperation of all dealers in such products. And that our 
position in regard to carrying out the provisions of the law might be 
easily UDderstood, in the issue of the Sanitary BuUetin for January, 1904, 
the State Board of Health published the following rulings : 

FOOD STANDARDS AKD DEFINITIONS. 

BUUNQS BY THE StaTE BOABD OF HEALTH. 

The laws relating to food products are so varied and the standards of composi- 
tion so dissimilar among different states that for the goidance of manuf aotnrers. 
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Jobbers and retailers the State Board of Health has made mlings which define 
and fix Btaadards for all ordinary food stnfCs. 

These mlings fnmish a definite basis for 'work in the enforceineiit of the 
" Fore Food Iaw," and are intended to anticipate any questions as to the atti- 
tode of the State Board of Health in regard to the application of the law to par- 
ticnlar articles of food, and will be recognized as sach at the State laboratory 
of Hygiene. The defljutions and standards here given are those advised by the 
United States Department of Agrionltnre, given in the United States Pharma- 
oopoeia, or after thorough investigation and trial adopted by many of the states. 

Anthority for snoh mlings is given the Board by section 9, chapter 369 of the 
Pablic Statutes, which reads as follows : " The Stete Board of Health shall 
adopt snoh measures as it may deem necessary to facilitate the enforcement of 
this chapter, and for the collectioii and examination of drags and foods," ete. 

DBEiiiinoN8 : 

I. OfFering or exposing for sale or selling adulterated food is prohibited. 

II. The term "food," as nsed herein, shall include confectionery, condiments, 
and all articles nsed for food or drink by man, and if there be more than one 
anality of an^ article of food known by tbe same name, the beat quality thereof 
shall be furnished to the purchaser, unless be otherwise requests at the time of 
making such purohaBe, or unless he be notified at such eime of the interior 
quality of the article delivered. 

III. An article shall be deemed to be adulterated within the meaning of sec- 
tion S, chapter 369 of the Pubho Statutes. 

In the case of food : (a) If any substance or anbetancea have been mixed with 
it so as to lower or depreciate or injorionsly affect its quality, strength or purity; 
(b) if any inferior or cheaper substance or substances have been substituted, 
wholly or in part, for it; (c) if any valuable or necessary constituent or ingre- 
dient has been, wholly or in part, abstracted from it; (d) if it oonaiata wholly or 
in part of any decomposed, putrid, or diseased substances, or has become offen- 
sive or injured froni age or improper care; (e) if it is colored, coated, polished, 
or powdered, whereby damage is concealed, or if by any means it is made to 
appear better or of greater value than it really is; (f) if it contains any added 
poisonous or injurious ingredients, or any foreign substance. 

Antiseptics : 

Salicylic add, benzoic acid, boric acid, hydrofluoric acid, sulphurous acid and 
compounds of these acida; formaldehyde or formalin, and varioua mixtures 
known to the trade as "Freezine," "Iceine," "Formol," " Preservalines " of 
various kinds, ete., are antiseptics, and foods or food products containing them 
are adulterated. 

The use of salt, sugar, vinegar, spices, saltpeter, and wood amoke, as employed 
In caring meat, is not x^rohibited. 



Baking powders must be of standard strength and quality. 
Bdttkr : 

Standard butter is batter containing not less than eighty-two and one half 
(82.6) per cent, of butter fat. The use of harmless vegetable coloring matter is 
^owable. 

EnrrEE — Bbnovated or Procbss : 

Standard renovated or prooesa butter must contain not more than sixteen (16) 
per cent, of water, and at least eighty-two and one half (33. S) per cent of batter 
fat. Renovated or process hatter must he so marked and must not be substi- 
tuted for batter unless so requested by the porchaser. 
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and volome to the mass, is an adnlteration. 
Oannei> Goods: 

Canned goods most bear the name and address of the packer. If dried before 
packing theymnst be labeled "Soaked ob Blkachhd Goods" in letters not 
lesB than two line jnca in gizo. The sale of peas or other vegetables Rteened 
with copper is prohibited. 



Ohbese: 

Standard vhcde milfc cheese, full cream cheese, or cream oheese is cheese con- 
taining, in the water free Huhetance, not less thim forty-eight (48) per cent, of 
batter fat. The nse of harmless vegetable coloring matter is allowable. The 
nae of preeervatives other than salt is prohibited. 

Cidbr: 



OOFFBE : 

Coffee must be true to name. It mnat not be coated or polished to conceal 
inferiority. 



Mixtures of cereals or other articles sold as snbstitntes for coffee must be sold 
as a mixture or compound under an original or coined name, and not nnder the 

name of any ingredient thereof. 

Creau; 

Standard cream is cream containing not less than eighteen (18) per cent, of 
milk fat. Cream shall be produced wholly from pure milk and be free from 
added ooloring matter, in'eservatives, or other additions of any kind. 

Flavoring Extracts : 

Bottles or packages containing extracts must bear the name and address of 
the manufactnrer. Lemon extract shall contain at least five (5) per cent, of the 

ne oil of lemon dissolved in filcohol. Tanilla extract shall be made wholly 
n vanilla bean, and shall contain no artificial coloring. When other flavor- 
inE substances are used, such as vanillin, coumarin or tonka, the extract shall 
be labeled so as to show its tme character. The label, " Compound Extract of 
Vanilla," will not he deemed sufficient notice of the composition of the article. 



Gldtkn Flocr: 

Gluten flour is flour from which the starch has been washed, wholly or in 
part. Standard gluten flour must contain at least thirty (30) per cent, of pro- 
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Fbdit, Jelubs, Fruit Jams, Prbsertss, Etc. : 

Fmit jellies, fmit batters, preseiree, canaed fmits, froit cmnserveB, canfec- 
tiona, fruit jnicee and syraps, etc., must consist of the fruit specified on the 
label, preserved oalj with cane suear, with or without the addition of glacoBO, 
and most not contain artificial &tots, coloring inatt«r§ or pTeseTvatives. If 
snch articles oontain any substitute for the fruit, or auy injurioua material to 
make np bulk or weight, any artificial flavor, color or antiseptic, or any sub- 
stance not naturally occnrring in suoh fmit, except spices or otlier wholesome 
natural flavoring materials, they shi^ be considered to be adulterated. 

HONBT : 

Honey is the nectar of flowers and saccharine exudations of plants gathered 
by bees, Hone^ made by feeding bees glucose, sugar sjmp or other saooharine 
substance is not pure honey. Adding ^Incose angar or syrup to honey, or substi- 
tuting these materials for houey constitntes an adulteration. 

Lard is the fat of swine, the ta-t being melted and separated from the flesh. 
Adding beef fat or stearine, cotton seed oil, or other substitutes for swine fat 



Milk must contain three and one half (3.5) per cent, of fat and thirteen (18) 
per cent, of tn'lk solids, except in the months of April, May, June, July, August 
and September, when it must contain three (3) per cent, d fat and twelve (13) 
per cent, of milk solids. Milk must not be skimmed, colored, watered, pre- 
served, with antiseptics, or produced from sick or diseased cows, or cows fed 
npon the refuse of breweries or distilleries. Milk from which the cream has 
been removed may be sold as skimmed ■"illt from veaaels, cans or packages on 
-which the words " Skimmed MilTc " are distinctly marked in letters not less 
than one inch in length. 

Maple Scqak and Stbup: 

Maple syrup and sugar must be true to name. The chief element of value in 
maple syrup and sugar is the maple flavor, and any admixture of other sugars is 
an adulteration. 

Molasses and Stbdps: 

All molasses and syrups are assumed to be made from the jnioe of cane or 
other sugar-producing plants, and any molasses or syrup containing starch 
sugar, giucoae or com syrup shall be considered to be adulterated. Qlucose 
^rups or com syrups may be sold when so marked. 

OLEOMARQ ABINE : 



Sacsaqb: 

Sausage must be prepared bom the properly prepared edible parts of animals, 
and must contain no preservative other than sugar, salt, saltpeter, smoke and 
condiments and no artificial coloring matt«r. 
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SpioeB are aromatic vegetable aabstanoes used for tlie seasoniii^ of food. 
Standard spioes are soaad spicea, tme to name, from, wbioh do portion of Tola- 
tile oil or otlier flavoriiig principal haa been removed. All Bpicea mmit be pure. 
Any miztnre of any forei^ article witli any Bpioe is an adoltcration.* 



Tea conButB of the dried leaves of the tme tea plant, withoat addition of arti- 
ficial coloring matt«r or filler, or extraction of essential properties. Any article 
offered for tee, which does not conform to this definition is adulterated. 



Vinegar shall oontain no artificial coloring matter, and shall have an acidity 

Snal to the presence of not leas than four and one half (4.G) per cent, t^ weight 
abaolnte acetic acid. Cider vinegar ahaU, in addition, oontain not less than 
two (3) per cent, by weight of cider vinegar solids. If vinegar contains any 
artificial coloring, matter, or less than the reqnired amonnt of acidity, or if cider 
vinegar containa less than the reqniied amonnt of acidity or cider vinegar sc^lids, 
it shall be deemed to be adalt«rated. 



METHODS EMPLOYED IN THE ENFORCEMENT OF THE 
PURE FOOD LAW. 

All samples of food or food producta that are suspected of being of 
inferior quality, or in any way difEerent from what they purport to be, 
may be sent to the Laboratory of Hygiene for analysis by any resident of 
the state provided the sample is an origioal package. But, as the number 
of samples received from grocers and consumers is email and but poorly 
represents the class of food products on our markets, we make personal 
oollectiona of samples throughout the state. It is the desire of the board 
to canvass the state thoroughly each year and to visit the larger dtjes as 
frequently as may be necessary to familiarize the grocera with the vigor of 
the enforcement. "When a sample of food is received at^the laboratory it 
is given a serial number and entered on the records under its name and 
brand, including the name and addre^ of the manufacturer or wholesaler, 
the firm fiom whom collected, date of collection and name of collector. 

If the sample proves to be pure and of good quality, the dealers are so 
notified and are given the results of the analysis. Upon the discovery of 
an artiole that does not meet the requirements of the Public Statutes of 
New Hampshire, the following warning notice is sent to the partiee from 
whom that particular specimen was obtained : 

■A prepBT&tloii of mnstard, vlnef^r, Bplcas and enongb fllllDC of starch to mnfae a oma- 
tard ot mild flavor, to meet a legrlttmaW demand whlob andoDbtedl; eiiBts, may be aold M 
"French Hnatard,'' or "Prepared MaHtard." 
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The Stats of Nsw Hakpshirb. 
officr of ths state board of hbai.th. 
Warninq Notick. 

Yoa are hereb7 notified that & sample of ~ was bought at joar place of 

IrasiueBB on , 190 , and apon examioatioa of same at the 

State Laboratory of Htgiene, 
Mr. H. E. Bamaf d, Ohemist, 

it waa foond to be in violation of the provisions ot Ohapt«r 269 of the Public 
Statutes of the State of New Hampshire. 

The article referred to was adulterated with . 

The farther sale of said article if foond to be adulterated wiU be deemed 

sufficient gronndB npon which to begin legal action for the violation of the law. 

Per order of State Board of Health, 

■-— , Secretary. 

Ooncord, N. H., , 190 . 

The above notice is accompanied by the following : 

The State of New Hampshire. 

office of the state board of health. 

Note Concerning the Sale op Adulterated Foods. 

The " Warning Notice " sent to dealers, when articles bought of them are 
fonnd to be adolterated or do not meet the requirements of the law, is not to be 
regarded as an^ reflection on their honesty and integrity. It simply informs 
them of the fact that a certain article is not up to the standard established by 
the Pabhc Statutes, and thus warns tbem against the purchase and sale of the 

We believe that an overwhelming majority of dealers are honest men, who 
would not offer for s^e any class of goods known to be adulterated or prohibited 
by law ; and that they will heartily cooperate with the board in its effort to 
suppress the sale of adulterated foods, drinks, dmgs, eto. 

We propose, as far as possible, to protect the dealers against these oommeroial 
frauds by giving information concerning their nature, and the public against 
the deleterious effects of this class of goods. 

We would suggest that dealers, whenever they have a suspicion as to the 
quality of goods, should specify when ordering from the wholesale or jobber 
that said articles most not be adnltered and must meet the requirements of the 
laws of the state of New Hampshire. 

Food products to which preservatives have been added cannot legally be sold 
in this state. 
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In addition to notifying the dealer that a certain artiole is adultered 
the resnlts of the analysis are published in the Sanitary Bulletin and so 
reach the eye of every dealer in food produots in the state, and as well of 
many conaumere. The effect of this publication is to shut oat of the 
market, within a very abort time, all proscribed goods. The dealer, once 
notified of the quality of any brand of goods refuses to sell it, both 
because he does not w!ah to incur the penalty of the law and because he is 
anxious to supply only pure 'articles to his customers. And when a firm 
that does an illegal business in manufacturing or jobbing adulterated 
goods finds it impossible to sell the proscribed brands it leaves the field 
and is quickly supplanted by the honest trader. 

This ^lethod of notification and publication is working excellently, and 
but few prosecutions have ever been necessary, and then only in the case 
of the adulteration of milk by the use of preservatives. We believe that 
it is far more essential to secure the good will and active cooperation of 
the tradesmen in food products than to invite their antagonism by ill- 
advised prosecutions in cases o£ unintentional violation of the law. We 
have endeavored to protect the honest grocer from the impositions of dis- 
honest manufacturers and to assist him in keeping a stock, as far as pos- 
sible, free from unlawful goods. The ready response of the firms we 
have visited to our suggestions that they withdraw from sale and return 
goods that have been found to be in violation of the law goes far to show 
that when the office of the State Laboratory of Hygiene in detecting the 
adulteration of foods is thoroughly appredated by the dealers, we shaD 
have little difficulty in keeping our markets free from impure products. 

The State Board of Health appreciates fully the valuable assistance 
rendered by the members of local boards of health and by health officers 
in collecting samples of food products for analysis and in serving noticM 
to dealers in adulterated goods. It would be impossible to enforce effec- 
tively the pure food law without this willing cooperation. It is the desire 
of the board still further to enhst the aid of the local officials and event- 
ually to establish a system of local inspection that will conetantiy be in 
touch with all features of food distribution. 

REPORT OF WORK IN FOOD LABORATORY. 

Id the absence of a regular food inspector we have made personal col- 
lections of food samples carried in stock by the retailers in the cities of 
Manchester, Concord, Nashua, Dover and Keene, and in several of the 
larger towns. This necessarily limited inspection, confined to but a small 
portion of the state, does not bring the work of the laboratory before the 
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tetailer and consamer in onr other cities and towns aa promineatly as we 
should like. The samples of food collected, however, probably represent 
fairly well the standard of quality of food products offered for sale 
throughout the state. The results of our analyses bear out only too well 
the often repeated statement of the salesmen of the wholesale houses that 
" New Hampshire is a dumping-ground for adulterated foods." We are 
glad to say that the enforcement of our Pure Food law, which has 
remained so long unobserved on our statute books as 'to become a dead 
lett«r in the eyes of the manufacturer, has aroused to a remarkable extent 
his latent conscience, as well as that of the wholesaler and retailer, so that 
there now seems to be an honest desire on th^ part to comply with all 
the rulings of the State Board of Health concerning our law. 

By correspond ence and personal inquiry we have brought the labora- 
tory in touch with most of the houses that oat«r to the New Hampshire 
trade. In this way, and through the distribution of information regard- 
ing the brands of adulterated foods through the Sanitary BvUetin, we 
have accomplished maoh in an educational way, and laid a foundation for 
a gradual improvement in the quality of the food products on our mar- 
kets. 

Of the 1,292 articles examined 513 were adulterated or varied from the 
legal standEurd. This is equivalent to an adulteration of 89.77 per cent. 
It must be remembered, however, that in collecting samples for analysis 
care was taken to collect articles of a suspicious character. Therefore, 
the extent of adulteration of all food products is not shown by thifi figure, 
and is represented by a much smaller f 



BOTTLED BEVERAGES. 

During the summer months large quantities of soft drinks, carbonated 
waters, syrups and fruit juices are consumed. The demand for auoh bev- 
erages has created a lai^ business in bottled goods and has prompted the 
manufacture of a great variety' of products. Broadly speaking, however, 
they can be classed as follows : Carbonated waters, colored and flavored ; 
root beers, combinations of syrups and extracts of herbaceous plants ; and 
fruit juices, such as grape juice and lime juice. 

We have found that the grape juices were usually pure, free from 
added color and preservatives. However, two of the samples of grape juice 
examined were highly fermented and contained from 5.84 per cent, to 
7.17 per cent, of alcohol, thus putting them into the class of wines. This 
fermentation had taken place in one instanoe in the pr^ence of salicylic 
add. The fact that both brands were the product of the same house ren- 
ders it probable that the manufacturer was attempting to sell a low grade 
wine of very inferior quality as unfermented grape juice. The amount of 
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alcohol present, however, readily diacloeea the true character of the article. 
The lime juices are all mach below the standard acidity and had been 
dilated by adding from two to three volumes of water. They were gen- 
erally preserved with salicylic acid, although in one instance benzoate of 
soda was employed for the purpose. 

It is apparent that the use of preaervativee, osnally salicylic acid, 
thoagh benzoate of soda is frequently employed, is very common among 
manufacturers of fruit syrups. Coal tar dyes are also freely used to im- 
part an attractive and realistic color to the drink. The flavors employed 
in the carbonated beverages are frequently synthetic ethers. The per- 
centage of adulteration of this class of products was very high. Of 36 
samples analyzed, 23, or 63.9 per cent., were adulterated by the use of 
preservatives or coal tar dyea, or both. [See analytical report, page 188.] 



Of the two samples examined, one was found to be oleomai^arine. As 
heretofore, the inspection of butter will be made by the State Board of 
Agriculture and only occasional samples will be examined by us. 

RENOVATED BUTTEB AND OLBOMAKG ARISE. 

The samples of renovated butter and oleomargarine were found to be 
free from coloring matter and to contain only the quantity of water 
allowed by law. It appears, however, that the manufacturers of these 
products are using great skill in incorporating all the water allowable. In 
one instance a renovated butter contained 15.98 per cent, of water, or but 
.02 per cent less than the legal limit. 

There is no doubt but that much renovated butter is sold to boarding- 
houses where it is served instead of genuine butter. Such practices are 
felt both by the consumer of the product and by the maker of genuine 
batter, and can only be stopped by rigid ebforcement of the Federal law. 

CANNED FKUITS, JEIXIES AND JAMS. 

Under this heading is included all the producte made from fruit and 
sugar, either cane or glucose, and including fruit butters, preserves, fmit 
joices and syrups. 

The base of the imitation fruit jelly, jam, ete., is apple juice or apple 
pulp, obtained principaUy from the waste parings and cores of the apple 
drying or evaporated apple factory. These waste products are partially 
dried at the factory, packed in bales or barrels, and shipped to the manu- 
facturer of fruit products at a very low cost. Upon arriving at the fac- 
tory the stock is boiled for a time in open kettles and then placed in large. 
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closed, copper kettles and heated by blowing with superheated steam 
until the clear apple juice drains out of the mass to the bottom of the 
kettle. It is then drawn off into tanks and serves as stock for making all 
varietieB of jellies and preserved fruits. 

For the production of a satisfactory jelly or jam large quantities of sugar 
are necessary for jellifying and preserving the fruit. The cost of this 
sugar contributes largely to the cost of manufacture. Cheaper sugars in 
the form, of glucose and glucose syrup are therefore employed as a substi- 
tute for cane sugar. Glucose b a wholesome and nutritious article of 
food and no objection can be made to its use except that prodacttt con- 
taining it are sold at prices not warranted by theii actual cost. In some 
cases saccharine, a coal tar product of no food value bnt of great sweeten- 
ing power, is used where a very sweet article is desired. Saccharine has 
antiseptic properties which make its ase profitable. Its influence on the 
system is not determined and its employment is not allowable. 

The apple jnice and glucose syrup are mixed in the necessary propor- 
tions, colored with a coal tar dye to counterfeit the genuine product ; 
flavored with compound ethers, — the synthetic fruit ethers technically 
known as ethyl buterate, amyl acetate, etc. ; preserved by the addition of 
benzoate or salicylate of soda, and ultimately placed upon the market as 
pure currant, raspberry, or strawberry jelly. 

Foreign coloring matter is employed in preparing fruit products for two 
reasons : one is that the color of fruit is not very stable and is liable to be 
destroyed during the process of- preserving, and, furthermore, that goods 
packed in glass will lose their color when constantly exposed to the light 
on the grocer's shelves. The other reason for the use of dye colors is 
that they enable the manufacturer to use fruit of deficient color and thus 
to conceal inferiority. Apple stock uncolored is readily distinguished, 
but when dyed a brilliant crimson passes to the eye of the inexperienced 
buyer for the genuine fruit color. The preservation of this color is im- 
portant, as the value of a jelly or jam for table use or in the sick room is 
doubtless enhanced by the attractiveness of its coloring, but the possibil- 
ity for deception as to quality and purity afforded by the use of coloring 
matter overbalances any ai^ament in its favor. By the judicious use of 
coal tar colors apple jellies flavored with small quantities of the true fruit, 
or by the artificial fruit ethers, can be given the appearance of the gen- 
uine article, or a cheap fruit or a vegetable pulp can be mixed into a jam, 
and jellies made from glucose and starch may be served to consumers 
who demand pure goods. 

The harmfulness of the coal tar dyes depends on their composition. 
Many of them are quite innocuous, but are always liable to contain metal- 
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lie imparities such a.a zino, copper, tin, lead, and arseaic retained during 
the procesB of manufacture. Others are distinctly injnrious and entirely 
ansnitahle for use in food products. 

The nae of preservativeB in packing fruit products is almost universaL 
Salicylic acid and its sodium salt has been most frequently employed, bnt 
within the laat few years benzoate of soda has supplanted it as a preser- 
vative, because its physiological effects are less marked and possibly less 
generally known. Borax or boric add, formaldehyde and the sulphites 
are also met with. It appears to be the custom of the manufacturer to 
pack away large quantities of semi-raw material in barrels during the fruit 
season to be worked up into marketable products during the winter 
months when the trade demands are moat active. The bulk goods do not 
cont^n enough sugar to preserve them and the barrels and casks are not 
hermetically sealed, but the use of these vigorous aQtiseptics effectually 
prevents any fermentation taking place. It is ai^ed by the manufac- 
turers that the quantities of preservatives employed are so small that they 
cannot possibly affect the human system, and that the ingestion of fer- 
mented food products is far more injurious than the traces of preserva- 
tives necessary to prevent the action of the ferments. Their employment 
in food products, however, on this plea, or any other, is to be unequivo- 
cally condemned. The consumer has the right to demand tliat drugs be 
administered to him only with his knowledge and consent and in such 
quantities as bis physician may prescribe. It cannot be gainsaid that a 
preservative active enough to arrest fermentative action in a food product, 
so carelessly packed as to be constantly exposed to infection, will as surely 
arrest, in a like manner, the action of the digestive ferments when the 
food is Uken into the stomach. 

The cheap food products have undoubtedly become a necessity in the 
homes of the poor, where they have supplanted, to a large degree, more 
eostiy forms of food. But the apparent demand for low priced food does 
not amount to a license to the manufacturer to place adulterated goods on 
our market nor authorize him to lower, still further, the cost of produc- 
tion by making entirely fraudulent articles that conld not command a sale 
at any price if honestly labeled and sold for what they were. 

The custom of labeling jellies made from apple stock with some trade 
name that does not in any way lead the purchaser to suppose he is getting 
something which he is not is becoming more common. The sale of the 
cheap and wholesome apple jellies is thus placed on an honest basis and 
relieves the trade of the responsibility incurred by meeting the demand 
for cheap goods with base imitations. 

The ruling of the State Board of Health on this subject is as follows : 
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Fmit jellies, froit butters, preaerres, canned fmits, fmit conBerrea, confec- 
tions, fmit jnioes asd syrups, etc., SLDst consist of the fmit specified on tbe 
label, preserved only with cane aogar, with or without the addition of glncose, 
and most not contain artificial flaTOrs, coloring matter, or preservatives. If 
aach articlea contain any sabstitate for the fmit, or any injntioofl material to 
make tmlk or weight, any artificial flavor, color, or antiaeptio, or any anbstanoe 
not natnrally oocnrring in sach fmit except spices or other wholesome natnral 
flavoring materials, they shall be considered to be adulterated. [See analytical 
report, page 188. J 

CANNEH GOODS, MISCELLANEOUS PEOnUCTS. 

Canned goods, including canned com, tomatoes, beans, soaps, and pre- 
pared foods, such aa clam chowder, corned beef hash, baked beans, etc., 
are, for the most part, free from adulteration. The uae of preservatives is 
oocasionally noted, but in a leaser degree than formerly. Canned meats 
are usually pure products. The frequent statement that the high color of 
canned meats is due to coloring matter is undoubtedly an error. The 
finely ground meats, like deviled ham, veal loaf, etc, occasionaUy contain 
borax, presumably added to prevent souring while in the process of mann- 



Canned peaa, greened with copper, are occasionally met with, and 
canned com is frequently sweetened with saccharine. Soaked goods, 
that is, dried peas, beans, com, etc., that have been soaked oat to their 
original size and appearance, sometimes appear on the market when 
prices are high. Unusual quantities of tin have been found in some 
claas^ of goods, and it is recommended that only the behest grade of tin 
plate be used in making tin cans ; that no zinc chloride be used in solder- 
ing, and that no solder be in contact with the contents of the can. 



The articles of this claas have been pure. The sale of adulterated 
coffee is apparently a thing of the past, although the misbranding of 
cheap Central American and Brazilian coffees aa genuine Mocha and 
Java is very common. Cocoas and chocolate are subject to adulteration 
with starch and flour and undue amounts of the outer covering of the 
cocoa bean. [See analytical report, page 190.] 



Condensed milk is made by evaporating vhole milk to one half or one 
tliird its original volume and adding cane sugar. In reporting the results 
of the analysis of the several samples we have given the amount of fat 
present in the condensed sample and also shown the percentage of fat in 



^d by Google 



180 STATE BOABD OF HEALTH. 

tiie original milk. The results show that every sample examincid was 
imide from normal, whole millc. A single Bample labeled " Evaporated 
Cream " was analysed. Thia name is naualiy applied to evaporated milks 
to which no sugar ia added. The analysis showed that the product was 
made from ordinary "lUV and in no aense waa it a condenaed cream. The 
nse of the term " Condenaed Cream," when applied to the product pro- 
duced by evaporating whole milk is an attempt to deceive and is not 
allowable. [See analytical report, page 191.] 

. OREAU OF TARTAR AND BAKING POWDERS. 

There is no standard of purity for theae preparadona in New Hamp- 
shire, and no law exists compelling mannfacturera to mark their products 
with the name and percentage of their ingredients. The value of a bak- 
ing powder is determined by its abihty to bring about the leavening of 
bread as a result of the liberation of carbon dioxide by an acid salt. We 
have, therefore, attempted to determine the relative value of variooa pow- 
ders by comparing the amount of available carbon dioxide contained in 
them. Our resolts show that several limea as much baking powder of low 
grade must be taken to produce equal results with a good article, and that 
the high grade baking powder thus becomes the most economical in use. 
If a baking powder evolvea 10 per cent, of its own weight of carbon diox- 
ide when brought into contact with water it is of good quality. Several 
samples of cream of tartar were found to be grossly adulterated, in two 
instances containing no acid potassium tartrate whatever. 



Honey, both in the comb and strained, finds a large sale, especially in 
the cities. The comb honey is undoubtedly pure ; much of the strained 
honey is wholly or partially artificial. Samples of "Orange Blossom 
Honey," guaranteed "strictly pure," and of "Pnre Extracted Honey" 
have been found to consist entirely of glucose or com symp. One sam- 
ple of " Pure California Honey " marked, " This honey conteins a small 
amount of cane sugar, added to prevent crystallization," contained nearly 
10 per cent, of cane sugar. Honey compotmds purporting to contain from 
25 to 50 per cent, of honey proved to be com ayrup in which a piece of 
extracted honeycomb was immersed. Many of the honeys passed as pure 
gave polarimetric readings considerably higher than we have observed 
when working on honeys of known purity, and may be adulterated with 
invert sugar, either introduced directly, or by feeding the bees cane sugar. 
[See analytical report, page 191.] 
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LAED AND LAKD COMPODMDS. 

Our analyses liave showE that much of the lard represented as pure lard 
or pure leaf lard contains small quantities of beef stearine, apparently added 
to stiffen the product by raising its melting point. 

Pure lard must be made from the melted fat of the hog, and contain no 
added ingredients. The incorporation of beef stearine, lamb suet or any 
other stiffener constitutes an adulteratjon. The compound lards, made 
from cottonseed oil, beef stearine and lard, are wholesome products, but 
labeling a mixture of cottonseed oil and beef stearine " Compound Lard " 
or " Lard Compound " is a misrepresentation of the facts, and constitutes 
an adulteration. 

LEMON EXTBACTS. 

In the analysis of lemon eaeences or extracts we have required that at 
least five per cent, of pure lemon oil should be present. Many terpeneless 
lemon extracts are sold as pure extracts, but as they contain no lemon oil 
must he considered to be adulterated. 

The action of certain manufacturers of flavoring extracts in attempting 
to override the standard which we have adopted for lemon extract by 
claiming that their products, made from citral, or with a " washed out oil," 
are pure lemon oil and therefore not adulterated, calls for special attention 
on the part of wholesalers and retailers to the fact that our standard for 
lemon extract reads as follows : 

Lemon extract shall contain at least five per cent, of the pxae oil of lemon dis' 
solved in alcohol. 

Under this ruling, which is in accordance with the stendard set by the 
U. S. Pharmacopceia and by all the states that have adopted a standard, 
the extracts made from the " terpeneless " lemon oil and from " washed 
ODt oil" must he considered to be adulterated. While oil of lemon owes 
much of its characteristic aroma to citral, it is none the less true tliat lemon 
extract, as we know it, does not depend for its flavor on the citral alone, 
but that its character is influenced to a considerable degree by the terpenes 
present in normal oil of lemon. Limonene, the chief terpene of lemon oil, 
is an essential constituent^ and when blended with the citral gives the true 
flavor of lemon. 

To claim that extract made from citral and " washed out oil " is made 
from lemon oil is as falladoas as the statement of the vinegar manufacturer 
that his compound of acetic acid, water and color is cider vinegar because 
t^e acetic acid content is present. 

When we first analysed the lemon extracts on our markets we found 
tliat several brands that we had supposed to be of high grade were low in 
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lemon oil cooteot. Inquiry revealed the fact that the manufacturers were 
using dtral, in part, in their formula. It is to the credit of these firms 
tiiat when notified of the standard we had set for lemon extracts they 
immediately changed their formulas and are now sending to their retail- 
ers a high grade product, wholly in accordance with our law. It ie the 
oustom of the larger houses who have established a reputation on the 
quality of their goods to put out a cheaper, low grade article under a mis- 
leading name to compete with the products of other firms. This practice 
has flooded the state with ten-cent goods, entirely artificial and of almost 
no value as a flavoring, and yet costing as much for mixing, packing 
advertising and selling as the high grade article. We shall endeavor to 
assist the producers of legal products in driving these cheap, adulterated 
articles from the market. Thirty-four of llie 53 samples of lemon extract 
were adulterated, a percentage of adulteration of 6^.1 per cent. [See 
analytical report, page 192.] 

MAPLE STEUP. 

If every farmer in New Hampshire owned a grove of maple trees and 
made each spring all the maple sugar and syrup possible, the amount 
produced would hardly equal the quantity sold each year as pure maple 
sugar or syrup. It is undoubtedly true tiiat even in New Hampshire, a 
large producer of maple products, four fifths of the sugar and syrup sold 
in our markets is wholly or in part fraudulent. An inspection of three 
maple syrup bottling houses in the dty of Manchester which were produc- 
ing large quantities of " pure maple syrup," showed that their product was 
a dilute cane syrup colored with caramel, to which about 20 per cent, of 
melt«d maple sugar had been added. Another manufacturer had dispensed 
with maple sugar entirely, and was branding a mixture of cane syrup and com 
syrup as " Pure Maple Syrup." A sample of " Cream Maple Sugar " sell- 
ing for a high price as a superior article proved to be brown sugar and 
glucose. It matters not whether the maple syrup is made direct from the 
unadulterated sap of the maple tree or by remelting a sugar which has 
been made from a syrup, the product of such an unadulterated sap. We 
cannot consider, however, every syrup a maple syrup because it may have 
been made from what purports to be a maple sugar. Our analyses have 
shown that syrups bottled by houses of the highest reputation and guar- 
anteed by them to be pure undoubtedly have been made from adulterated 
sugar. 

We have analyzed several samples of maple syrup of known purity for 
the purpose of obtaining data for comparison when working with syrups 
of nnknown quality. The greatly increased ash content of the true syrup 
over that of the cane sugar syrup is very noticeable, and offers most val- 
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nable information as to the character of the syrup. Hortvet's method for 
the examination of maple sugar and syrup has also been employed with 
good results. We are now in possession of entirely satisfactory methods 
for detecting the use of syrups other than maple, and shall hope to pub- 
lish soon the results of the examination of a large number of brands of 
syrup purporting to be pure. [See analytical report, page 193.] 



A systematic inspection of milk has been undertaken, and because of 
the ooSperation of local health boards, who are empowered by law to 
appoint milk inspectors to collect samples for analysis, is demonstrating 
the value of rigid inspection of the milk supply in preventing adultera- 
tion. 

The inspectors of the different towns and cities who are collecting sam- 
ples of milk for analysis at the Laboratory of Hygiene are furnished with 
^le necessary bottles, blanks, tags, etc., and are instructed to collect sam- 
ples of milk from all dealers in the town and ship directly to the labora-- 
lory by express. We have endeavored to examine in this way the milk 
from the several cities and towns a number of times a year, more espe- 
dally in the summer when the inducement to use preservatives is the 



During the summer months very few samples of milk have been exam- 
ined which fell below the standard as established by law ; but after the 
change of standard from 12 per cent, to 13 per cent, of total solids on 
the first of October, a large number of samples have been examined which 
contained the required amount of milk fat, but which were from 0.6 per 
cent, to 1 per cent, low in milk soUds. This condition has been particu- 
larly noticeable in milk from Holstein cows. One herd of 16 cows 
included but one cow whose milk contained normal solids, though all the 
samples had the required amount of fat. 

Three hundred and seventy-one samples of milk and cream have been 
analyzed in the last two years, aud of that number 111 were below the 
legal standard, an adulteration of 30.0 per cent. 

But few samples were adulterated by the use of preservatives. In one 
instance of 11 ^rant violation of the law in this respect the dealer has been 
held to await the action of the superior court. 

One sample of cream examined was found to contain gelatine, added to 
stiffen the cream and thus simulate a very rich product. 

MOLASSES. 

Molaraes is made from the juice of cane or other sugar producing 
plants, and is commonly understood to be the liquid material draining 
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from granolated sugar made from sugar cane, either by uatural percola- 
tion or by being treated in oenttifugal machines. The commercial term, 
molasses, however, applies to other syrups, including that made from 
BOi^hum. The perfection of sugar making processes has incre^ed the 
amount of cane sugar obtainable from a ^ven quantity of juice and con- 
sequently diminished the molasses residue. 

With the diminishing of the quantity the quality of the molasses has . 
also depre<^ated until frequently it is unsuitable for table use. It has 
become a common custom, for that reason, to add glucose, or corn syrup, 
to these dark, strong residuums, and thereby produce a Ughter colored 
and more attractive syrup, of fine body and flavor. 

While this addition produces an article of increased value from a com- 
mercial standpoint, the use of glucose in improving the grade of molasses 
is considered by all authorities to be an adulteration, and is prohibited by 
our law. 

Of bl samples analyzed 16 contained glucose In quantities varying from 
•13 to 42 per cent. One sample contained but 13 per cent, of sucrose to 
42.6 per cent, of glucose. [See analytical report^ P^g^ 193.] 

OLIVE OIL. 

The adulteration of olive oil is by no means as extensive as is generally 
believed. We liave found but few samples purporting to be olive oil to be 
impure. These few samples, labeled " Huile d'Olive " with foreign trade- 
mark, are wholly cottonseed oil, and were made in this country. 

OYSTERS. 

During the fall of 1903 samples of tub oysters were collected in the 
cities of Dover, Portsmouth, J^faacbester and Concord, and the results 
obtained showed conclusively that it was the practice of Boston whole- 
salers to add boric acid, or a preparation known as "Preservaline" to 
every tub of oysters they sent out. A vigorous correspondence with deal- 
ers in Norfolk and Providence River tub oysters produced such benefiml 
results that later inspections of samples collected from the same dealers in 
most cases showed no preservative. But after a lapse of several months 
the old practice was resumed and boric acid agEun appeared in many sam- 
ples, showing that the temptation to use preservatives instead of ice had 
been too great for the wholesalers to withstand. 

The results of the extended investigations of the effect of boras on the 
human system have shown conclusively that its use is injurious, even to 
healthy persons. Of course the harmful effects of the drug^ are accen- 
tuated when introduced into a supposedly nourishing oyster broth, or in 
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the many {onus in whicli oysters are employed in tbe siok dietary, as food 
for the weak and invalid. 

One hundred and twenty-three samples of oysters were examined for 
horax, and in 50 cases it was found. Many samples of clams have also 
contained borax. [See analytical report, page 194.] 



Twelve of the thirteen samples of prepared meate known as sausi^ 
were adolterated with borax. The use of borax in these meat products is 
very common, as the manufacturer, by its use, is able to keep in a fresh 
condition the scraps which are finally worked up as sausage. 

The employment of borax or any other preservative for this purpose is 
a violation of the Pure Food hiw. 

In one instance a sausage, supposed to be pm-e, oontaioed borax, which 
was found to have been introduced in a " sausage filler," consisting largely 
of starch, used to make the sausage less fat. 



Forty-five samples of apices have been analyzed and but five were 
adulterated. The custom of employing makeweight* of ground bark, saw- 
dust, flour, etc^ is evidently a thing of the past. While bulk goods may 
sometimes still be of poor quality, it is apparent that the trade favors the 
use of tlie small package or carton and that the manafaoturer is using his 
name more and more on his products, thus guaranteeing, in a measure, 
the quality of the goods by the reputation of the house. One sample 
marked "Gold Label Mustard" consisted of wheat flour and ground mus- 
tard hulls colored with tumeric. 

TOMATO KETCHUPS. 

By far the greater number of tbe brands of tomato ketchups are adul- 
terated either by coloring matter or preservatives or both. Recent analy- 
ses, however, lead us to believe that certain houses are now bottling a 
tomato ketchup free from added color and preservatives. While it is 
claimed by other manufacturers that goods so packed will prove objec- 
tionable to the consumer because of their lack of color and liability to fer- 
ment, we do not believe that the public will allow its natural prejudice in 
favor of pure foods to be overcome by the absence of the high color. If 
the open bottle is put in a cool place there is no danger of its fermenting 
before it is used up. 

But five of the 36 samples of tomato ketchup analyzed were pure. 
[See analytical report, page 195.] 
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VANILLA KXTKACTS, 

A true vanilla extract is made by macerating the variilla bean with 
sugar and extracting the mass with diluted alcohol. Adulteration of 
vanilla extract oonsists of substituting, wholly or in part, the inferior and 
cheaper tonka bean for the vanilla bean, or the addition of the artificial 
conmarin to weak extracts of the true bean or even preparing solutions of 
artificial vanillin or artificial coumarin in dilute alcohol, colored with cara- 
mel or coal tar dye to represent the true extract As in the case of lemon 
extracts we have ruled that the only vanilla extract salable under our law 
is a pure extract prepared according to the Pharmacopoeia formula. Com- 
pounds bearing on any part of their label the word " Vanilla " are adul- 
terated. 

Of 32 samples of vanilla extract analyzed 21 were adulterated by the 
use of color or were entirely fraudulent preparations of coumarin. [See 
analytical report page 196.] 

VINKGAH. 

It has many times been asserted by those engaged in enforcing pure 
food laws that vinegars are subject to adulteration to an extent perhaps 
greater than is the case with any other article of food. 

Analyses of samples of vinegar collected from dealers in MancheBter, 
Nashua, Concord, Portsmouth and Dover offer good evidence, that, in 
this state, at least, the statement is not overdrawn. 

Sixty-eight samples of cider vinegar were analyzed and 39 were found 
to be adulterated. 

Of adulterated samples nine are artifitnal and 80 are below the stand- 
ard required for cider vinegars, in acidity or solids, or both. Of the 58 
genuine cider vinegars 26 are above the legal requirements for acid and 
solids and 32 are below. 

The striking fact to be noticed in the summary of results is that nearly 
60 per cent, of the vinegars examined were adulterated, a finding which 
is remarkable in view of the fact that our state is well able to make every 
gallon of vinegar consumed within it. The home product is displaced by 
the artificial, acetic &ad solution, colored with caramel, to the loss of the 
farmer or local manufacturer and the defrauding of the consumer who 
pays cider vinegar prices for a cheap, spurious product, lacking all the 
peculiar aroma and delicate fiavor which has given cider vinegar its repu- 
tation. 

Another significant tiling to be seen is that 55 per cent, of all the cider 
vinegars were below the standard, or legal requirement, and were, there- 
fore, adnltera^. Such a condition points to one of two things : either 
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the vinegar had been watered or it was improperly made. The adnltera- 
^on by dilution with water is ao obvious a fraud tliat no comment ia 
nenesHSry, but to many vinegar makera the statement that their product is 
adulterated will seem unfounded and impossible. 

When the standard of acidity and solids is fixed, all vinegars which do 
not come up to the standard are adulterated and the manufacturer or 
dealer in such an article is liable for violation of the pure food laws. 
The practice of saving the first pressing from apple pomace for cider, and 
tiien wetting down the exhausted cheese with water before a second 
pressing, produces a diluted cider which is low in solids and malic add 
and which will never make good vinegar. Imperfect acetification is fre- 
quently met with. In such cases the vinegar has not been sufficiently 
aged or has been kept out of access to air. Tbe oxidation of alcohol to 
acetic acid can only take place in the presence of a liberal supply of oxy- 
zen, and vinegar makers should not expect that cider put into a cool cel- 
lar in unvented barrels will make vinegar. 

The quality of a vinegar is sometimes injured by an abnormal fermen- 
tatdon or the development of moulds, or by the presence of vinegar' eels 
(^AnguiUvia oxophila'). Foreign substances are ocoasionally accidentally 
introduced into vinegar which injure its color or render it injuriona to 
health. The common practice of usiog as a funnel a wooden bucket with 
a lead tube or of employing a lead spigot leads to the formation of sugar 
of lead (lead acetate) which is an active poison. [See analytical report, 
page 197.] 

MISCELLANEOUS FOOD PR0DCCT8. 

Under this head are included all those articles that cannot be readily 
olafiaified and those prodncta of which but few samples have been analyzed. 
A number of samples of prepared codfish were analyzed and but one sam- 
ple was found to be free from borax. 

Several brands of mince meat were examined but all were pure with 
the exception of one sample that was preserved with benzoate of soda. 

A sample of preserved desiccated eggs was analyzed and the yolk 
proved to be full of salicylate of soda. The white of the egg was put in 
a separate package and was sold in a frozen state. [See analytical report, 
page 198.] 
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ANALYSES OF GLUTEN FLOURS. USED IN THE TREAT- 
MENT OF DIABETES. 



Diabetes is a disease having to do with some disturbance of the carbo- 
hydrate metaboliam which results in a non-aBsimllation of sugars. Von 
Wootden saje: " The essential disturbance in diabetes consists in the fact 
that the organism is not in the condition to burn its carbohydrates. The 
carbohydrates of the food, and in some cases the carbohydrates which 
origiQat« in the body itself, from albumen or fat, flow off through the 
urine in the form of glucose, or grape sugar." 

A most important point in the treatment of the disease is the more or 
less complete elimination of sugar and starch from the diet, and as a nat- 
ural corollary it follows that the ingestion of these substances, except in 
small amounts, is often equivalent to the administration of a poison. The 
natural craving for sweets can, in a measure, be satisfied by substituting 
for sugar, glycerine or saccharin, but a satisfactory substitute for stardi 
has been more difficult to obtain. 

The force of the phrase " staff of life," as applied to bread, is appre- 
ciated when the attempt is made to exclude it permanently from the diet. 
The diabetic patient craves bread, although it is most injuiious becaose of 
the amount of starch it contains, — nearly 80 per cent, of its solid constit- 
Tiente. The effort has often been made to replace it with other foods con- 
taining little or no starch. Camplin, a medical practitioner of London, 
employed bran cakes as a substitute for bread. This bread, however, 
contains a large amount of starch, and is moreover very unpalatable and 
difficult of digestion. 

Dr. Pavy of London recommends rusks, or biscuits made from finelj' 
ground almonds. And recently Mosse* has advised the use of baked 
potatoes. It is difBcult to see how their use can have much advantage 
over the use of bread, as potatoes contain a veiT large amount of starch, 
readily convertible into sugars. 

Kuelz t bas had biscuits made of inulin, a starch which he asserts has 
no effect on the excretion of sugar by diabetica. 
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All these substitutes have largely failed their pnrpose, and glaten flour, 
invetited in 1841 by Bouchardet, and improved by other experimenters, 
has been adopted as the only material practicable for making a bread low 
in starch. German and French manufacturers have succeeded in pro- 
ducing a gluten Hour suitable for bread-making which contains little 
starch. The same is true of English glutens as shown by the analyses 
made by Fielding of British glutens of commerce, who found in the sam- 
ples from 60 to 76 per cent, of gluten, and but 7.6 to 16.7 per cent, of 
starch.* 

Manufacturers of starch from wheat have endeavored to employ the 
glutinous matter left after the extraction of starch. This glutinous 
residue is ground and added to ordinary tlour in different proportions 
for the purpose of increasing the percentage of nitrogen and diminishing 
that of the cjtrbohydrafes. 

Woods,! Jaffa,J Atwater and ]iryant,§ Sherman and Burr| and Har- 
ringtonf have analyzed many of the American gluten flours and prepared 
foods and arrive at the conclusion that American diabetic Hours are, for 
the most part, inferior goods, containing much greater quantities of 
starch than they purport to, and that they are unsuitable as foods for 
diabetics. 

This laboratory lias been called upon frequently to examine diabetic 
flours for the purpose of determining the amount of starch present and 
our results have shown that they differ but |ittle from ordinary flour 
in composition. In other words, the extravagant claims made by the 
manufaclurers of the virtue of their products were not substantiated by 
ow analyses. 

The lack of definite data concerning diabetic foods has prompted us 
to undertake a more extended investigation of their character than has 
heretofore lieen made. Samples of all the diabetic and gluten flonrs 
obtainable were gathered, together with one sample of Soja liean meal, 
a substitute for floui- and therefore included in the class of diabetic 
foods, and samples of whole wheat, or gi-aham flours, and spring wheat 
patent flour. Complete analyses were made of each sample, so far 
as practicable, and include a deteiinination of moisture, fat, proteids, 
ash, crude fiber, soUihle carbohydrates, starch, gluten and acidity. The 
methods outiined in Bull. 46, U. S. Dept. of Agri. were employed when 
poflsible. Gluten was determined roughly after the method employed by 

• Pbar. Jour., Iv, 7, 170. ^ 

tBep. Me.Ei.8ta. 1889. pp. 97, IM. 

IBdU.M, Offloeof Ex. Sta. U. S. Dept. of Agri. 

;buU.28, reviBSd. Office ol Ex. Sta. U.S. Dept. uf Agri. 

II N. Y. Med. Jonr. Oct. 11, 1901. 

ir Bi«. Med. & Surg. Jour. vol. civiil, 12. p. 2S7. 
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Trescott in hk analyaes of the oereals collected at the World's Columbian 
Expoeition, and reported in Boll. 46, TJ. S. Dept. of Agri. The carbo- 
hydratee were eatimated by differenoe in order that the reanlts might 
aooord with the work of other investigatorB, bat direct determinationg 
of the Btarch were also made which probably express more accurately 
the true starch content of the floors. 

In the estimation of the proteids the factor 6.25 times nitrogen waa 
employed. This factor is not a true constant and varies considerably fc^ 
different fioorB. In floars high in gluten the resnldng proteid contest 
may, therefore, fail to represent the true amoont present, thus intro- 
dn(ung a large error if the starch is determined by difference. The 
unreliability of this proteid factor makes it impossible to obtain totals 
of 100 per cent, a matter, however, of little moment in the discussion of 
the work at hand, which is comparative in its nature. The soluble carbo- 
hydrates, which includes reducing sugars, small qoantitieB of sucrose, 
etc., were estimated by inversion and precipitation by Fehling's Solution. 
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No. 1. Gluten flonr made by Farwell & Rhinee and advertised by them 
asfoIlowB: "Gluten Floor. This ia a Brain, Kerve, Bone, and Mnscle 
building Flour, especially prepared for the invalid, and pardouUrly for 
that large class who suffer from weak digestion, amdity of the stomach, 
constipatJon, obesity, and Debility. ... It has also been found a 
highly important lud in the practice of Scientific Dentistry, strengthening 
the teeth and promoting the health and growth of the gums. It is entirely 
without Bran and as nearly free from Starch aa it ia practicable to make 

■ Mot dBtermlnsd. 
t Bednolng ■ug&ra, siioroae, etc. 
I Omde fltwr not iDolDded. 
f Impoaalblfl to det«nDlne. 
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a B'lour euited to geaeral daily use. The majority of Diabetics find it jnst 
what they need," etc. 

Our analysis showed this flour to be practically the same in oompodtion 
as ordinary fine wheat flour. The percentage of starch present is as great 
as in wheat flour and the amount of gluten no larger. 

No. 2, Whole Wheat K. C. Flour, made by Farwell & Rhines and said 
to be a genuine whole wheat flour. 

The results of our analysis substantiate this statement and are inserted 
for the purpose of comparison of other brands. 

No. 3. Best XXXX Spring Wheat Patent, made by FarweU & RMnes. 

An analysb of this sample of fine spring wheat flour is inserted for 
purposes of comparison. 

No. 4. Special Diabetic Food, made by Farwell & Rhines, widely ad- 
vertised as a food for diabetics. The maaiifaatnrers recommend it as fol- 
lows: "To Diabetics who have heretofore been restricted to almond 
bread, bran bread, cakes, and other ind^estible substitutes, the * staff of 
ife,' as offered to them in our ' Special Diabetic Flour,' is a vital neces- 
sity. It contains all the elements of repair ; patients thrive on it ; and, 
above all, do not tire of ite use." 

An analysis of this flour shows a very slight decrease in the starch con- 
lent as compared with ordinary flours, while the gluten present is less 
than in normal. flours. 

No. 5. Gluten Grits, made by Farwell & Rhines. Recommended as 
an invaluable food for the dyspeptic, dialietic, and debilitated. This brand 
is similar in composition to whole wheat flour, and possesses no advantage 
over that well-known article. 

No. 6. Glen Mills Unsurpassed Gluten Floiu', sold by the Johnson 
Educator Food stores and recommended as follows ; " This is a flour that 
may well be sought after by all suffering from Weak Digestion, Obesity, 
Diabetes, Bright's Disease, Gouty and Rheumatic troubles, as it is a pure 
vegetable nitrogen." 

Instead of being a " pure vegetable nitrogen " the flour contains nearly 
flO per cent of carbohydrates. The nitrogen present in the form of pro- 
teids is considerably higher than is usual in ordinary flours. 

No. 7. Washed Gluten. Sold by the Johnson Educator Food Stores 
and guaranteed by the salesman to contain less than two per cent, of 
starch. This gluten, although not as pure as guaranteed, was very h^hin 
proteids and comparatively low in starch. The dealers do not claim this 
product to be useful for bread-making, but recommend the food to be 
taken with milk or cream, probably in an uncooked state. 

No. 8. Gluten (Glutosac). Made by the Health Food Company. This 
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is claimed by the makers to be the germ of the wheat berry stripped of its 
outside coat, which contains " the greater proportion of the carbohydrate 
bodies," a statement not in accordance with the uaual ideal of the composi- 
tion of the wheat berry. This product contains almost 50 per cent, of starch 
and approximately twice as much proteids as common wheat flour. 

No. 9. Pure Gluten. Made by the Health Food Company. This 
product contains a very high percentage of proteids and a correspondingly 
low starch content. The makers do not advertise this preparation as a 
practicable material for bread-making, but advise its use, together with 
almonds, in preparing biscuits with the aid of butter and baking powder. 

No. 10. Gum Gluten Ground. Made by the Pure Gluten Food Com- 
pany. This is claimed to be pure gluten gum obtained, in the process of 
making wheat starch, as a residue from which all the starch has been 
washed. It is high in proteids and relatively low in starch. The amount 
of gluten present is nearly 41 per cent. 

No. 11. Gum Gluten Breakfast Food. Made by the Pure Gluten Food 
Company. This product ia advertised as "The extracted proteids from 
wheat; recognized by scientists aa the most valuable food substance 
within the knowledge of man." 

This food contains over 50 per cent, of proteids and about one half the 
amount of starch usually found in whole wheat tiour. 

No. 12. Pure Vegetable Gluten. Sold by Theodore Metcalf Company, 

This product has the same composition in every particular as ordinaiy 
flour, and is no more valuable as a diabetic Hour. 

No. 13. Soja Bean Meal. Sold by Theodore Metcalf Company. 

This meal is rich in proteids, low in starch, and contains a large amount 
of fat. If it were possible to make a palatable bread from it it would be 
valuable as a substitute for wheat Hour, 

No. 14. Gluten Flour. Made by the Sanitarium Food Company and 
advertised as " Indispensable in cases of diabetes, acid dyspepsia, weak 
digestion, and nervous debility." 

The small sample which we were able to obtain was sufficient only for 
a starch determination. 

No. 15. Diabetic Gluten Flom-. Made by Wilson Bros., and adver- 
tised by them to contain a very small per cent, of the starchy part of the 
wheat, and to be a special food for diabetics. This flour is but littie 
higher in proteids and lower in starch than is ordinary whole wheat flour. 

No. 16. Gluten Flour. Sold by the Johnson Educator Food Com- 
pany. The proteid content is about 10 per cent, higher than in whole 
wheat flour and the starch content correspondingly lower. Bnt this slight 
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deviation from the normal compoeitioii of flour does not warrant its sale 
as a glaten flour to persons suffering from diabetes. 

No. 17. Entire Wheat Floor. Thia flour has a proteid oonteat rather 
higher than that of most whole wheat floor. 

No. 18. Gom Gluten Groond. Made by the Pore Glut«n Food Com- 
pany. This floor is sopposed to be tlie same product as No. 10, althoogh 
dijferuig greatiy from it in composition. The proteid content is 12 per 
cent, lower and the starch content 1 1 per cent, higher. 

No. 19. Gom Gluten Flour, Self Rtusing. This is very similar in com- 
position to No. 18, except that it contains baking powder. 

No. 20. Pore Gloten. Made by the Health Food Company. This is 
the same flour as No. 9 and varies bat little from that sample in composi- 
tion. 

No. 21. Twenty per cent. Gluten. Made by the Battle Creek Sanita- 
rium Company, Limited. This flour contains nearly the advertised quan- 
tity of gluten bot also contains as mnch starch as normal floor. The 
product b very dry and the increase in proteids bot counteracts the dimin- 
ished moisture content. 

No. 22. Forty per cent. Gluten. Made by the Battle Creek Sanita- 
rium Company, Limited, and claimed to be " Indispensable in oases of 
Diabetes, etc" The starch content is greatiy lowered and tiie proteid 
content increased ontil the two are very nearly equal. 

No. 28. Made by the Battie Creek Sanitarium Company, Limited. 
This product is very high in proteids and low in carbohydrates. It is not 
intended for bread making but is to be eaten with cream or fruit juices. 

Our results 2Lgree with other published analyses in showing that many 
of the so-called diabetic foods, or gluten flours, are of the same composi- 
tion as whole wheat, or Graham flour, and carry but little less starch than 
ordinary white floor. Some of the highly recommended and widely 
advertised " Diabetic Flours " consist solely of whole wheat flour, and by 
reckless misstatement and deliberate fraud are sold at enormooa prices as 
a cure for diabetes. The action of these manofacturers becomes not only 
fraudulent bot even criminal when we realize that these goods which are 
sold to invalids are backed up by the most absurd claims for usefulness, 
and are thereby used freely, with positive detriment to the sufferer. 

In a few cases the manofacturers have evidently tried, with more or 
less success, to produce a flour low in starch and high in proteids. Their 
products are of such composition that their judicious use may be bene- 
ficial. In any case, however, the amount of starch present is high and the 
floor most be osed sparingly. The same results can easily be obtained by 
diminishing the amount of ordinary bread consumed. 
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After Gorreepondenoe with the manafactnrers of those glatea flooTB that 
were as represented, and comparison of our results with those of other 
analyetB, we have adopted the following standard for gluten flours : 

GlateD flonr is flour from wliich the staroh lias been washed, wholly or 
in part. Standard gluten flour must contain at least ttdrty (30) per oeat. 
of proteids calculated by multiplying the nitrogen content by the factor 
6.25, and not over forty-eight (48) per cent, of starch. 
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STATE LABORATORY OF HYGIENE. 



BY IRVING A, WATSON, M, D,, DIRBCTOB. 



The wisdom of the Legislature in providing for the establishing of a 
Stat« Laboratory of Hygiene under the management of the State Board of 
Health, has already been proven by the work accompUshed. No argu- 
ment is needed to support this statement other than a presentation of the 
plain facts connected with the work of that department. 

In the laat report of the Board a large amount of bact«i'iolc^cal and 
chemical work was prevented. In this report is a still greater exhibit for 
both departments, showing increased public appreciation of the work of 
the laboratory in determining questions connected with the health, as well 
as the financial interests of the individual, the family, and the public. 
That this work is a direct factor in the saving of human life is a proposi- 
tion against which no argument can be maintained. On the other hand, 
the statement is supported by the fact that through these investigationB 
many dangerous water supplies have been discontinued, and notices given 
in other instances that- may have prevented outbreaks of typhoid fever. 

In the bacteriological depaitment diseases have been detected, partaou- 
larly diphtheria, in season to avert exposure and to indicate to the physi- 
^nan early in the disease its true character, and, consequently, by that fact, 
inferentially suggesting the proper treatment. 

Likewise the early detection of tuberculosis, so e^eatial to the treat- 
ment of this disease, has been an important feature of the laboratory work. 
These are a few of the more directly obvious results that have been 
accomplished. 

As further, but perhaj^ somewhat more indirectly, affecting public 
health should be mentioned the detection of adulterated foods and drinks. 
In this particular Hne much has aheady been done, not only in pointing 
out dangerous adulterations, but also conmiercial frauds that swindle the 
purchaser. 

. DEFABTMEXT. 



The greater part of the work of the chemical department of the labora- 
tory has ahready been given onder Water Supplies of Cities and Towns, 
and in the Report on the Inspection and Control of Food Products in 
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Kew Hampshire. A study of these reports will give a better idea of the 
magnitude of the work. Daring the past two years 1,594 samples of 
water have been analyzed, of which 718 were foond to be contaminated 
to an extent that rendered them ansuitable for domestic use. 

More or less frequent examinations have been made of the public water 
supphes of the state, and in addition thereto analyses have been made of 
many private supplies. The demand from th^e sources has become so 
great that it has been necessary to establish certain rules to govern the 
matter, as follows : 

THE STATE OF NEW HAMPSHIRE. 
STATE BOARD OP HEALTH. 



I. A person desiring the analysis of a private water sapply must fill out an 
application blank, stating the reasons for snoh a request fully and explicitly. 

II. No water will be examined simply to satisfy the curiosity of any one, or to 
substantiate a belief that the water is of good quality. There must be some 
valid reason given. 

m. Ekamiuations will be made ; 

1. It there is sickness or ill health among persons using the water, of a char- 
acter that might reasonably be charged to its use. 
3. If the appearance of the water indicates contamination. 

3. If it has an unnatural taste. 

4. If it has an nnnsnal odor. 

5. If it is abnormally colored, 

6. If the attending physician, or the local board of health, requests an analj' 

7. If it is desired to ascertain if water received through lead pipe from a spring 

contaius an amount of lead that would render it unfit for domestic use. 

8. If it is wanted to ascertain if the water in an old, abandoned well, which 

it is proposed to re-open, is suitable for family nse. 

9. If for anj other cause which may be deemed suf&cient bj the State Board 

of Health to warrant an analysis. 
ly. In the event that an application for water analysis is granted, a container, 
with full directious for coUectiug the sample, will be sent to the applicant, ex- 
press charges prepaid. No charge will be made for the analysis; but the party 
sending the sample must prepay express chaises on the same to the State labor- 
atory of Hygiene. 



Notice Concbrnino the Analtbis of Privatk Water Supplies. 
It is not the practice of state boards of health to analyse private water sup- 
plies. Work of this kind is usually limited to the examination of public supplies 
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of towns and villages. Bnt, having a desire to serve the people of the state as 
far as jKisoible, no regulations or restrictions have hitherto been made concern- 
ing waters forwarded to the State Laborator7 of Hygiene for examination. As 
a resolt, we have made many analyses of privat« snpplleB, wells, springs, etc., 
that were perfectly good waters, and no suspicions existed to the contrary. 

It has come to a point that the demand for work of this kind is so great as to 
over-tax the working capacity of the laboratory, to the exolnaion, or rather, the 
limitation of food analysis, and other investigations of pnblic health impor- 

We are, therefore, obliged to establish what we believe to be not unreasonable 
requirements to govern onr fntnre work in this direction. 

Hereafter we ahall require an application blank to be filled out in all cases. 

If yonr desire for an analysis comes within the scope of the regulations given 
above, please fill out the blank as folly as possible and forward to this office. 
Upon receipt of the same the matter will be given prompt attention. 

IRVING A. WATSON, 

November I, 1904. 

The blank referred to, which is required to be filled out in every in- 
stance, ie as follows ; 

THE STATE OF NEW HAMPSHIRE. 

STATE BOARD OP HEALTH. 
Laboratory of Htoibne. 



Application for Watsk Analysis. 

To the State Board of Health, Concord, N. H. 

I desire to have a sample of water, concerning which the following facts are 
given, analyzed at the State I^bratory of Hygiene: 

The supply is from (well, pond, stream, spring or public water supply) 

The water is being nsed for 

The reason for such request is as follows: 

The following additional facts are given: 

<3igned) 
Date 190 . <F. O. Address) 

(Express Office) 

nation o( PriTStB Water Supplies at 8t*te 

In the food department 1,292 articles have been examined, of which 
779 were found to be of doubtful quality, and 61S either adulterated or 
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varying from the legal standard. This represents 89.7 per cent of adul- 
teraldonB. 

One hundred and sixty-three samples of liqaor have been analyzed, 
moet of whioh work was for the State Board of License Commisnoners, 
as provided for in the act creating that board. 

BACTERIOLOGICAL DEPARTMENT. 

The work of this department is constantly inoreafling. Ite importance 
as an dd to the physloian in the diagnosis of diseases and to the health 
officer for release porposes in diphtheria is being mord and more appre- 
ciated, as shown by the increasing nnmber of examinations required from 
these sources. 

During tlie period covered by this report 5,688 bacteriological examina- 
tions were made, exclusive of a large number of tests for the colon badl- 
Itis in water supplies. These figm^s represent a great amount of work. 

Occadonal reqaedts are made for examinations that do not come within 
the regular scope of the laboratory work, henoe have to be refused. Under 
this head are inclnded general pathological examinations, blood counts, 
urinary analyses, the examination of stomach or other organs in cases of 
suspected poisoning, etc. 

Within the legal scope of the laboratory are examinations for the de- 
tection of tuberculosis, diphtheria, typhoid fever, goDorrhoea, glanders, 
micro-organisms in drinking water, milk, cream, butter, etc., and for dis- 
eased conditions found in slaughtered animals. 

A tabulated statement of the work of this department, by yean, is here- 
with given : 
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Following will be found some statistical tables on the investigatione of 
the diseases referred to. A brief analysis of results, with comments, fol- 
lows each table : 

■ InoIudiDK Its eiomln&tloQB of achnol Qblldren, not sbown Id snbseqnent tables. 
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An examinalioo of the foregoing tables shows that in 1903 sputum for 
examination was received from 97 cities and towns in the stat«, and in 
1904 from 92. These cities and towns represent the residences of the physi- 
cians who forwarded the specimens to the laboratory, and do not, by any 
means, indicate that the specimens were collected solely in those places. 
The distribntioii of these examinations by patients would cover a much 
greater portion of the state than is represented in the table. 

Taking the two years into consideration, as a whole, we find that 2,290 
specimens of sputum were examined, representing 1,944 cases, or different 
individuals. Of these, 684 were positive and 1,260 negative. 

All of the positive cases were, of course, tuberculosis (consumption), 
while the negative results are to be interpreted according to circumstances. 
It is by no means certain that a greater or lesa percentage of the persons 
represented in the negative caaes did not have tuberculosis in an incipient 
stage. 

The ages of the persons from whom the specimens were received fol- 
low : One to ten, 40 ; ten to twenty, 212 ; twenty to thirty, 580 ; thirty 
to forty, 478, forty to fifty, 258 ; fifty to sixty, 151 ; sixty to seventy, 98 ; 
seventy to eighty, 37 ; eighty to ninety, 7 ; age not stated, 83. Of the 
whole number, 864 were males and 1,065 females. 

INTERPRETATION OF BACTERIOLOGICAL EXAMINATIONS. 

Under this head we wish to emphasize and reiterate substantially what 
was said in the last report of this board : 

PosiTivK Results. — It is to be presumed that in all cases where sputum 
has been sent to the laboratory for bacteriological examination, there exists 
in the mind of the attending physician a suspicion of tuberculosis ; other- 
wise he would not have taken the trouble to request an examination, and, 
of course, when tubercle bacilli are found in such specimens it is definitely 
determined that the person has some form of the disease. In most cases 
it is undoubtedly tuberculosis of the lungs, but it may be of the larynx, or 
some adjacent tissues. 

Negative Results. — -A single negative result does not prove that 
the tubercle bacilli do not exist in that case, and should not be con- 
sidered of any importance to the physician ; in fact, should several suc- 
cessive negative results be obtained, proof would still be lacking that the 
patient might not be infected with the disease, and especially should such 
results be considered as valueless m the event that there are present in the 
person some clinical evidences of tuberculosis. 

There are many cases of incipient tuberculosis in which the bacilli can- 
not be found in the sputum, and this is a point which should be constantly 
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borne in nuDd by the medical profession when sending specimens from 
cases of sospeoted indpient taberonloeis. 

The absence of the bacilli in the sputum in cases of this kind is a result 
often obtuned, for the reason that at this stage there is very little, or no, 
breaking down of the long tissue so as to allow the escape of the batulli 
into the sputum, and, furthermore, the bacilli might be present in very 
small numbers, yet escape observation under the microscope. 

Negative rranlts are also obttuned under other conditions, in a chronic 
form of the disease of that type known as miliary tuberculosis. 

When there is strong clinical evidence of tuberculosis, a negative result 
should never change the opinion of tlie attending physituan. Successive 
examinations should be made from time to time, weekly or monthly, ae 
may be deemed best, until there is a reasonable certtunty in the case,' although 
no number of negative results should be permitted to counterbalance in 
any manner well-defined clinical indications of the disease. 

REPORT OF EXAMINATIONS IN CASES OF SUSPECTED 
DIPHTHERIA. 

In the following tables are ipven data of examinations made in the bac- 
teriological department of the State Laboratory of Hygiene for the fiscal 
years of 1903 and 1904 : 
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EXAMIKATIONS FOE DIPHTHERIA, 1908.— Cbncluded. 
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An examination of the foregoing tables will show that in 1908 ewabe 
taken from suspected diphtheria cases were sent to the laboratoTy by 
physioians in 70 towns and cities in the state, and in 1904 from 76. 

It should be borne in mind that these towns and cities were the resi- 
dences of tbe physicians who patronized the laboratory for the purpose 
stated, and not the distribution of patients. The number of individual 
oases should not, therefore, be necessarily credited to the town against 
which they are placed. 

During the year 1903 bacteriological examinations were made in 672 
individnal caaes; in 1904 in 892 cases, exclusive of 163 examinations of 
school children in the dty of Concord. 

In reviewing the work of the two years, as a whole, we find that 2,705 
examinations were made for the Klebs-LSffler bacilloa, representang 1,564 
individnal cases. Of the specamens examined, 1,022 were positive, 1,679 
negative, and four doubtful by reason of poor growths. Of the 1,564 
individual oases 497 were positive and 1,067 negative. In 970 cases a 
single negative examination and no more was made. In the large num- 
ber of negative results were included many persons who were not sus- 
pected of having the disease, but who had heen exposed to tlie infection. 
This fact also helps to make up the lai^ number of oases in which a 
single negative examination, and no more, was made ; but in what appears 
to be too many instances the physi<uan was satisfied with one n^;ative 
report as conolu«ve in the case. This may posfflbly be accounted for 
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many times by reaaon of the rapid improvement of the patient by tiie time 
the report was received, so that it was not decreed necessary to send a 
seoond swab. 

Two hundred and ten examinations were made for release purpose. It 
is gratifying to note that some cities and towns rely upon the laboratory 
to determine conclusively when cases of diphtheria may be discharged 
from quarantine without danger to the public, in that they are requiring 
two consecutive negative results before the patient is released. This has 
been the practice strictly adhered to in the city of Concord for the past 
two years, and, in the opinion of the health officer, has resulted in greatly 
restricting the spread of the disease. We recommend such a course to 
all local boards of health. 

The discovery of the Klebs-Loffler bacillus in a smear, or on a culture 
growth in the incubator, shows conclusively that the bacillus of diphtheria 
existed in the throat, nasal passages, or other locality where the swab was 
used ; but it shows nothing more. The virulence of the growth is unde- 
termined. The individual from which it came may be perfectly well, as 
in some persons who have been exposed to the disease, or they may 
have what appears to be a mild tonsillitis, or it may be a most malignant 
case of diphtheria. The microscope gives no information upon these 
points. 

When the diphtheria baciUus is found, the fact is reported to the physi- 
cian as a " positive " result. This he must accept as a verity, however 
puzzling it may appear to him clinically. It may be difficult for him in 
some instances to adjust such a bacteriological diagnosis to his case, but 
he is, nevertheless, bound to do so, for the laboratory results in all cases 
reported as " positive " are not open to question. 

This cannot be said of results reported as "negative," and whenever 
such a report is made to the physician he should not allow it to take pre- 
cedence of the clinical symptoms in making his diagnosU. The case may 
be diphtheria, without any growth or any indication of the bacillus of 
that disease appearing in the laboratory. There are various reasons for 
this. The swab may have been used in a manner not to entrap the 
bacillus, especially in cases of laryngeal or nasal diphtheria, or an antisep- 
tic may have been used in the throat previous to taking the swab, thus 
preventing any growth in the laboratory. 

We wish to emplmsize the fact that in all cases reported negatively, the 
physician should be guided solely by clinical symptoms. A series of ex- 
aminationn in such cases may positively exclude the Klebs-Loffler baoillns, 
and demonstrate, positively, some other special form of infection. 

Laboratory investigations have proven that no physician, without the 
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aid of the microacope, can be absolutely certain of his diagnosis in any 
form of angina, although presumably hia opinion ia correct in a great 
majority of cases. Fatal cases, simulating, clinically, a type of diphtheria, 
may not be that disease at all, but due to some other form of infection. 
Likewise what may appear to be a simple tonsillitis may be a mild form of 
diphtheria. Many caaes have been examined bacteriologically in the laboT' 
atory of this board, as well aa in other laboratories, that prove this asaeT' 

An interesting and valuable report has been made by Dr. B. H. Stone, 
bacteriolo^st of the Vermont State Laboratory of Hygiene, on the stndy 
of 81 cases of sore throat, in which 44 showed a membrane, and the 
cultures were sent to him aa suspected diphtheria. Not one of these 
cases proved to be diphtheria, although the clinical symptoms were very 
marked at the onset of the caaea, but no organisms resembhng the diph- 
theria b&t^us were found. The infection was found to be due to a 
pecuhar diplococcos. A few similar results have been observed in the 
laboratory of this Board. It follows, as has been stated, that the nature 
of such, and similar canea, can be determined only by bacteriological inves- 
tigationa. 

In the last report of this Board was given a list of the stations through- 
out the state where bacteriological ontfit« of variona^ kinds were to be 
found. The list has been considerably increased since that time, so that 
at the present time theae outfits may be obtained at nearly every drug 
store in the state. 

In towns where there is a resident physician, bnt do drug store, outfits 
will be sent directiy from the laboratory apon reqneat. 

BACTERIOLOGICAL EXAMINATIONS IN OASES OF SUS- 
PECTED TYPHOID FEVER. 
Daring the fiscal year 1903, 199 Widal test esamiDalions were made in 
suspected typhoid feret oases, representing 166 patients. The test resulted 
positively in 66 cases, and negative in 100. In 1904, 233 examinations 
were made, representing 194 oases, which resulted positively in 68 cases, 
and negative in 126. The following tables give the facts more in detail : 
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TYPHOID EXAMINATIONS, 1903.— Concluded. 
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The total number of examinations for the two years embraced in this 
report was 432, the blood for examination being taken from 360 patients, 
with a result of 134 positive cases, and 226 negative. Of the patients, 209 
were males and 149 females; two, sex not stated. The ages of the 
patients were as follows ; one to ten, 33 ; ten to twenty, 78 ; twenty to 
thirty, 111 ; thirty to forty, 67 ; forty to fifty, 30 ; fifty to sixty, 16 ; sixty 
to seventy, 11; seventy to eighty, 4; age not stated, 11. 

We believe that the importance of the Widal Test, especially in cases 
where the diagnosis is somewhat doabtful, is not generally recognized, for 
in many anch cases it determines the natwe of the disease, which knowl- 
edge is of considerable importance, particularly if the reaction is positive, 
in that it gives the physician and the health oificer all the evidence re- 
qnired in safe-guarding others against the spread of the disease. The 
physician understands better how to treat his patient, insists that disinfec- 
tion of excreta shall be carried out, and takes all the protective measures 
known to limit the disease to that individual ease. 

Concerning the Widal reaction, every physician should understand that 
certain exceptions to the rule are not to be entirely ignored, and that what- 
ever result is reported these should be taken into consideration. The 
more prominent exceptions to be noted are : 

First. The patient may have typhoid fever and the blood not give the 
Widal reaction. 

Second. The Widal reaction may take place in other conditions than 
typhoid. 

In over 3,000 cases of supposed typhoid fever collected by Cabot five 
per cent, failed to give the reaction in any stage of the disease, and in a 
large number of cases, not typhoid, two per cent, gave positive reactions. 

Park gives positive results in a large series of cases, by periods, as fol- 
lows: 

During the first week in 20 per cent, of the cases. 
During the second week in 60 per cent, of the cases. 
During the third week in 80 per cent, of the cases. 
During the fourth week in 90 per cent, of the cases. 
During the second month in 75 per cent, of the cases. 

Some of the conditions other than typhoid that have given a positive 
reaction, as reported by creditable authorities, are malaria, pneumonia, 
tuberculosis, otitis, influenza, typhus, meningitis, measles, normal serum. 

It will therefore be seen that the laboratory report upon a specimen of 
Bupposed typhoid blood, whether positive or negative, must be considered 
in connection with the clinical aspects of the case, bearing also in mind 
exceptions as have been noted. Viewed from such a standpoint the 
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Widal test may be of inestimable service in aiding the physician in a 
ing at a ooireot diagnosis. 

EXAMINATIONS FOR MALARIA. 
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Pus for streptooocd : four ; positive, three ; negative, one. 
Tissue for tnbercnlosis : seven ; positive, five ; negative, two. 
Fmcee for taberonlosis : three ; all negative. 
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NOTE.* 

This dooament is pabliataed (or ESnenil distribution unong the 
I»eople of ITev HJunpahire, in order tliat a wider and more general 
knovledge of the mesiu and measiires neoesaary to the restrlotion 
and prevention of diphtheria mar be disseminated. 

Iiooal boards of health and physicians are recLuested to see that a 
copy of this Bulletin is placed in the hands of every family in vhich 
a case of diphtheria appears. It is also recommended that families 
livii^ in the immediate vicinity of a case be supplied with a copy. 
At such a time greater interest is taken in everything that has a bear- 
ing upon the subject, henoe the Information which this circular con- 
tains will be more carefuUy studied and its recommendations more 
firmly fixed in mind. 

Copies will be furnished for the purpose stated upon application 
to BTATS BOARD OF HEALTH, Concord, N. H. 
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DIPHTHERIA: 

ITS RESTRICTION AND PREVENTION. 



r HEALTH OF NRW HAMPSHIRE. 



Dlphtlierla Is a conUfloas and Infections disease. Children are far more bub- 
oeptible to it than adolta, although persons in all periods of life fall rictuns to it. 
Its greatest mortality is in children between two and ten years of age. 

Hembranons croup Is anot&cr form of dlphmerla (laryngeal diphtheria), the 
membrane, or exndAtion, being limited to the upper part of tbe windpipe. Mem- 
branooB oronp, or diphtheritic oronp, and diphtheria are the same disease, dif- 
fering only in manifestations; therefore the same precautions apply in either 
caae. The disease is caused by a germ which finds its way to the tbroat or npper 
air passages (and exceptionally to other mncons snrfaces) and grows, forming 
the membrane and creating a poison which is absorbed by the system, prodncing 
tbe characteristio oonstitntional symptoms with attendant dangers. 

The disease Is spread by this gertn, whioh exists in immense nomb^s in the 
secretions of nose, throat and month, and from which persons and things be- 
come infected. The germ may Uye for a considerable period of tinte in clothing, 
rags, on toys, dishes, fnrnitore, carpets, and, in fact, on almost anything tLhat 
has been brought in contact with the patient of the Mck-room. The disease is 
propai^ted in the body, and is spread from person to person, either directly or 
indirectly, throngh infeot«d persons or thin^. 

The serins maj be carried In the throat or nose, in esoeptional cases, for two or 
three weeks, sometimes longer, after the patient appears to be entirely well; 
likewise other members of the family or the unrse may hare an infected throat 
withoat contracting the disease, and in this way act as nnconsoions carriers 
of it. 

FormerlT It was sapposed that diphtheria might arise, de novo, from filthy local 
conditions, but modem researches have disproven this theory; however, that 
scarcely lessens the importance of sanitation. Nothing favors the invasion or 
intensifies the ravages of the disease so mnoh as unsanitary environments, and 
BO often has this been observed that diphtheria has sometimes been called a filth 
disease. Soil conditions which caose dampness of habitations, undrained cel- 
lars, neglected sink drains, cesspools and privies, sewer gas, nnventUated rooms 
without sunlight, pollnted drinking water, in fact all unsanitary conditions 
oondnoe to this malady by depressing the vital forces of resistance, thus prepar- 
ing the mucous membrane of the respiratory tract for the more favorable recep- 
tion ctf the organism of diphtheria. 
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It should be borne In mind that diphtheria ma^ exist in aoy degree of severitir 
from a simple sore throat, scarcely aotloeable, to that of the most malignant 
type. 

Tbe slightest sore throat should not be neglected, especially when diphtheria 
eziate in the vicinity, and paTticnlarlj if there ie any probability, or eren poesi- 
bility, of there having been esposnre to the infection of the disease. Not infre- 
quently have so-called cases of tonsillitis and pharyngitis been [iroven, upon 
bacteriological examination, to be diphtheria. 

The schoolroom Is an open fleld for Infection.* A greater number of cases occur 
in aatnmn, following the opening of pnblic schools, than at any other period of 
the year. Schoolroom ontbreaks are not onconunon. A single infected pnpil 
may commnnicate the disease to the extent of startiiig an epidemic. The ave- 
nues of infection are many; using the same drinking cup, exchanging pencils, 
books, chewing gnm.'j' kissing and other practices. 

Diphtheria Is, without doubt, sometimes spread by a person who has recently 
had the disease, and who has been discharged from all restrictions as fnlly re- 
covered without a bacteriological examination Ui determine whether or not tbe 
germs still remain in the throat — as they sometimes do for several weeks follow- 
ing apparent recavery. 

no child who has a sore throat of any kind should be allowed to attend school, t 
Whenever diphtheria is present in the town or locality, the mildest form of sore 
throat should be looked upon with snspicion. It would be better to call a [ihysi- 
cian in snch cases if there is any reason to believe that the disease is diphtheria; 
but if no physician is in attendanoe, the Board of Health ninst be notified of the 
suspicion. ^ 

• Several casea of dlphtberla appeared amoagr the pupils ol a certain school in thfa state. 
It was evident tbat tlie Infection was received In the sohoolroom. therefore a phjaicisnwM 
engaged to make a dally inspection of the popila. One child wjth a allgbt redness of the 
throat was sent home. The child was not III; was apparently as well as nsnal; the parents 
protseted. To determine whether or not the case was diphtheria, swabe were sent to tbe 
StaM Laboratory of Hygiene. Following Is the record: 

November 20, child sent home from school. November 21, diphtheria bacilli found in 
throat. November 2S, ditto. November 28, ditto. November 3D, ditto. December 1, ditto. 
Decembers, diphtheria bacilli not Coond. Decembers, baolUl nottoimd. 

Here was a child carrying tbe germs of diphtheria In its throat for eleven days after dis- 
covery, with no clinical symptoms of the disease. Othercases similar to this have been 
observed. 

DoabtleasaQBaspected and unrestricted cases of this character have spread the disease 
and are sometimes responsible for epidemics among school children. 

t The Board of Health of the city of ManohesMr recently reported It as the opinion of 
that board that a schoolroom ootbreak of diphtheria In that city was due chleBy to passing 
Iroro person to person a stick, npon the end of which was a ball of candy, each testlag Its 
saccharine qnalltles. 

f'SncT. T. [Chapter le. Laws of 1901.] No parent, guardian, person, or persona having 
the CDstody of any child shall permit such child. If Infected witb any communicable dis- 
ease, or has been exposed to snch, to attend any pnbltc or private school," 

i Sect, a, [Chapter le, Laws of ISOI.] Whenever any person knows or has reason to be- 
lieve that any member of hja family or household [boarder, roomer or visitor], has either 
smallpox, diphtheria, membranous cronp, scarlet fever, typhoid fever, measles, or any 
other malignant communicable disease, he shall, within twenty-four hours. If no phystclan 
Is In attendance, give notice thereof to tbe local board of health of the town or olty In which 
he resides, or by a communication addressed to tbe board of health and duly mailed within 
the time speclflad." 
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MANAQEMEHT OF OASES. 

1. Wben a cUld or joung' person is taken with sore throat, especially if acc»m.- 
panied with fever, it should be separated front all others until it be asceitained 
that it is not diphtheria, partioularlj it the disease exists in the town ot vioinity. 

2. ETCrj person known to hare dlpbtberla should be isolated immediately from 
the pablic, and all members of the family excepting those necessary to att«nd the 
case, and do one else should be allowed to visit the patient. The mother, or 
nurse, shonld not mingle with other members of the family if avoidable; if not, 
they should wear ft washable garment completely covering the body, with a cap 
to cover the hair, both to be removed when leaving the room. 

3. If the case is belfcrcd to be diphtheria, and no physician has been called or is 
to be called immediatelj, the board of health must be notified of the case.* 

4. The patient's room should be as far from the family rooms as possible, pret- 
erably in the upper story, and should be prepared by removing all superfluous 
fumituro, oarpets, curtains, extra clothing, books, etc., and all other articles 
SOT NBBDKD in the room. An abundance of fresh air should be provided 
without subjecting the patient to drafts. 

5. It Is th^ duty of the attending physician when first called to a case, if the 
local board of health cannot take charge of it immediately, to iJaoe the premises 
in quarantine if the public is likely to be endangered.f 

6. All discharges from the throat, month, and nose are very dangerous, as they 
are the carriers of the diphtheria bacillus in vast numbers. They should be 
received upon rags, or pieces of oloth, and if not immediately burned, should be 
immersed in a disinfectant solution. (See disinfectants to be employed.) 

7. All discharges from the kidneys and the bovels are dangerous, and should 
pass into vessels containing a disinfectant solution, and should remain there 
for an hour or longer before being disposed of. Vomited matter should be 
received in a vessel containing a like solution. The disinfectant solution should 
always be at hand ready for use. 

8. The clothing, bed linen, towels, etc, used 1^ the patient should, before being 
taken from the room, be placed in a tub or pail oontaluing a disinfectant solu- 
tion (see disinfectants to be employed), and allowed to remain there a few 
hours, when they may be removed to the wash-room or laundry. 

9. Knives, forks, spoons, glasses, cups, sancers, plates, napkins, in fact aU arti- 
cles used by the patient should be immersed in a disinfectant solution before 
being removed from the room. Dust and dirt should be removed by a cloth 
dampened with the disinfectant solution, as dusting and sweeping axe objec- 
tionable. 

10. Horses and attendants should be required to keep themselves and the 
patient as clean as possible, and their hands shonld be frequently washed in the 
disinfectant solution. 

• Bee footnote (Sent. T), pag;e M. 

f'SBcnoHl. [Cbap. IS. Laws of IMl.] A phjalolon called ai>on to attend a sick person, and 
who finds the caose of aaoh sickness to be of a contagloas or lofeotlDns character and the 
general public llkel; to be eodangered thereby, may qnarantine anoh person's residence 
at once and report the fact to the board of health. Saoh qaarantlne shall contlnae In force 
ontll relieved or revoked by the board ot health." A pootet qaaraatlne placard for above 
named parpose will be tnmlshed an; phyalclaa npon application to State Board of Health. 
16 
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11. All persons recorerlngr from dlpbllierla Bboold be oonsidered dangeroos for 
aeveral weeks from the begimiiiig of the disease, or until bacteriological ezami- 
nationa cf the throat have proven the patient to be tree from the bacillus of the 
disease. Patients who have not had aach examinations, showing them to be no 
longer liable to conimimicate the disease to others, shonld not be allowed to 
att«nd school, chnrch, or to appear in pnblio iintil after the throat and any sores 
that may have appem^d on the lips or nose have entirely healed, nor nntil in the 
jadgment of a oarefnl and intelligent health officer or physiciBJi he oan do so 
withont endangering others, nor nntil after all of his clothing that has been 
exposed to infection has been thorooghly disinfected — and this without regard 
to the time which has elapsed since apparent recovery. 

Tkc practice of rcquirlni^ patients who have had diphtheria to be held in quar- 
antine a certain nomber of days oi weeks, without respect to the type of the 
disease or other ooneiderations, is unscientific, and in some instances allows the 
release of the patient before the throat is free from the germs of the disease. 
In other cases the patient is held in isolation, with attendant expenses, etc., 
longer than is necessary. 

We tberefttre recommend, and strongly urge that bacteriological exanunations 
be required for release purposes, conunendng the oTa.iiiiTiii.i-.inii a week or ten 
days after the patient is convalescent and apparently free from the disease, and 
that two or, better still, three negative results be required from swabs taken on 
successive days. In the event that this method of determining the time when a 
patient may be safely released from quarantine cannot be carried out, the case 
shonld be held for at least two weeks after all symptoms of the disease have 
disappeared. 

12. The bodies of persons dead of diphtheria should, preferably, be wrapped 
in a sheet saturated with one of the disinfectant solutions and immediately 
buried; but should there be any good reason for any other course, a licensed 
embalmer shonld be employed, who will prepare the body for interment or tac 
trausportation according to the rules and regulations in force to govern the 
preparation and transportation of the dead. 

DTTTIBS OP THE LOCAL BOABD OP HEALTH. 

Upon receiving notice of the exiatenoe of a case of diphtheria, the local board 
of health has important duties to perform immediately and also during the cou' 
tinuance of the oase and nntil the patient has fully reooyered and the premises 
have been disinfected, all of which duties may be snmmarized as follows: 

(a) The premises, or such part of them as may be necessary, must be oonspio- 
uonsly posted with a placard reading as follows: * 

*"Sbot. 4 [Ohsp. 18, Laws of IMI]. Whenever a boDse, teaement, or room Is placed In 
qD&rontlue, a placard gball be posted Id a oonspieaoaa poaiUoD, glvinK tbe name ol Uie 
disease and also oontalDlng tiie tollowlng qiiarantlDe order i 'All parsoDS km strlotlj for- 
bidden to enter or leave tbeae premises withont speolal permit from the board of bealUi. 
All persons are atriotlr (orbidden to remove this card i^tbont orders from tbe board of 
beBlth.' " 

B fomlBbed free of expense bf the state board of health apon 
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DiPHTHBBIA. 

All peraoiu are strictly forbidden to enter or leave these [tremiseB 
witlioat a special permit from the board of health. 

All pereons are strictly f(n-bidden to remove this card without orders 
from the board of health. 

Any person violating these regnlationa mil be prosecuted according 
to law. When danger of commnnicating the disease has passed this 
card will be removed. Per order. 

(Signed) BOAKD of Health. 

(b) Order prompt and thoroogh isolation of those infected with diphtheria, 
and see that the order is thorongblT' enbnrced. 

(c) Promptly investigate the origin of the case, with a view to restricting the 
spread of the disease. 

(d) See that no person or family in qnaorantine snfTerB for want of attendants 
or sapplies.* 

(e) Notify the board of education and the teachers that childrenfrom infected 
premiseB are prohibited from attending school, and request the teachers to report 
to the board any oases of sore throat among pupils. 

(f ) Pnblio fnnerals of persons dead of diphtheria are strictly prohibited. 

(g) See that the premises, clothing and all other articles likely to be infected, 
are thoroughly disinfected before the quarantine is released and before allowing 
them to be nsed by other persons.t 

(h) Report to the State Board of. Health weekly, upon blanks furnished for 
that purpose. t 

ANTITOXIN. 

It is now the prevalent practice in this state for local boards of health to fur- 
nish, at the expense of the city or the town, all the antitoxin required to be used 
in families not able to pay for the etane. 

We reconmiend such action to all boards of health. The use of antitoxin is of 
such unquestioned value that boards of health are justified in furnishing it, not 
only as a remedial agent, but as ameasnrein the interest of municipal economy, 

•"Cbap. 100, Laws ot 1899; Seotiok 1. Whenever any person ortamll? Is placed In quaran- 
tine b; B board of health, to protcat the pablio BKal°st smallpoi, soorlet fever, diphtheria, 
or aii7 other dongeroas InfeotlouB or contAKloas dlBaaoe, It ahall be the daty ot said board 
to bsbIbC BQch person or family while In quarantine In audi manner as In Uie Judgment ol 
the board ma; be deemed wlae or necessary. 

" BaoT. 2, All expenses thos Incurred, or snob port tbereot as the board may determine. 
shall be deemed a legitimate expendltare for the proteoUoa of the pabllo health and Shall 
be charged to the aoooant of Incidental ezpensess, bat not to any Indigent or pauper ao- 
ooant, nor shall saob expenditure be construed to mean a public aid to the person or per- 
sons so quarantined and assisted, unless suoh person or persons are already paupers as 
defined by the Pabllo Statutes." 
■ t" 8»0T. 8 [Chap. IB, Laws of 1901]. At a proper time after tha oonraleaoeooe or death of 
he Infected person or persona, the board of health shall cause the Infected premises to be 
thoroughly disinfected and cleansed, so as eftectnally to destroy all oontaglou, said work 
to be carried out aooordlng to methods Indorsed and recommended by the state board Ot 
health, after which the said premlsesimay be released from quarantine." 

{"Seot. B [Chap. IB, Laws of 1901]. Upon the appearance of either of the dl 
In section 3 In any town or olty In the state, the board of health shall make a. 
report to the slate board of health apon blanks famished for that purpose, and shall there- 
after make a weekly report as long as the disease continues, stating number of cases, num- 
ber of Infected houses, fatality, sjjd snch other facts as may be reqaired by the state board 
ot healtn." 
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BAOTERIOLOarOAL EXAMINATIONS. 
AU oases cliiuoaUy appearing to be diphtheria ahonld be treated as ancli from 
the first ; bat it not infrequently happens that a microacopic examination ia 
necessary to det«mdne whether certain inflanimatory conditions of the throat 
are diphtheria or not. To aid the physidon and the health. ofKoer in this direc- 
tion the State laboratory of Hygiene is provided with two bacteriological labora- 
atories, one at Oonoord and the other at Hanijver, both under the supervision of 
the State Board of Health, and from which ontflts for the collection of Bpeoi- 
mens for examination have been sent to most of the dmg stores thronghont the 
state, for the oonvenienoe of physicians. The examinations are made free of 
charge. 

DISINFECTANTS. 

Next to isolation, disinfeotion is of the most intportouce in restricting the 
spread of diphtheria. By the intelligent use of disinfectants the family and the 
pablic are protected against the infection of the disease. 

Much of the so-called disinfection practised In families is whoUy inefficient 
and useless. The bnming of coffee, tar, sulphur, or other sabstance in the aick- 
j^m or in any other port of the house or in^misea in the presence of the patient 
or other persons operates, at most, only as a deodorizer, and does not destrt^ the 
germs of the disease. 

It should also be known that many of the preparations offered for sale as dis- 
infectants, germ killers, etc., are worthless, or nearly so, and should never be 
relied upon. 

Reliable formulas are givea by which a family may make disinfectant solu- 
tions possessing the required strength aud ef^iency, and at much less cost 
thMi is asked for proprietary preparations. 

DISINFECTANTS TO BE EMPLOYED. 

For general household purposes during the oontinnanoe of a case of diphtheria, 
or at other times when needed, the following formulas for disinfectant solatious 
are both satisfactory and cheap : 

Solution No. 1. 

Chloride of lime (bleaolung powder), one pound ; water, three gallons. Mix. 
Cost, abont three cents per gallon. 

Oore should be taken to obtain /mA chloride of Ume. 

This solution is so oheap that it can be used with great freedom, and it iB one 
of the best disinfectants known. A quart or more per day may be used in an 
offensive vault, and snch quantities as may be necessary in other places. It may 
be used in a sprinkler in stables and elsewhere. lu a sick-room it may be used 
in vessels, cuspidors, etc. Sheets and other clothing used by the patient may be 
immersed in a pail or tub of this solution, diluted (one gallon of solution to tea 
of water), for two hours, or till ready for the wash-room or laundry. This solu- 
tion is uon-poisonous and does not injure whit« clothing. 

It may also be used for washing the hands or other parts of the body which 
may have been exposed to infection from excreta, etc. 

For a free and general use in privy vaults, sewers, sink-drains, refuse heaps, 
stables, and wherever else the odor of the disinfectant is not objectionable, this 
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is one of the cheapest and most effective diaiiifeotaiits and gennicidea aTailnble 
for general nee. It shonld be need bo freely as to wet everTthing required to be 
diainfeoted. Its odor does not disinfect — only covers np other odiss. 

Solution No. S. 

Oorroaive snblimate, one onnoe ; permanganate of potash, one ounce ; water, 
eight gallons. Mix and dissolve. I^bel Poison. Oost, two to three cents a 
gallon when chemicals are bought by the poond. Stains fabrics, etc. 

Use the same way and for the same purpose as No. 1. The only advantage 
this has over No. 1 ia the fact that it poaseases no odor. It is poisonona, bat its 
bright porple ooloc will prevent its being mistaken for any other solution. It 
shonld be nsed in vessels, onspidors, etc., in case of infections or contagions 
disease when solntion No. 1 is objectionable on account of its odor. It is not so 
good a disinfectant for vanlts, sink-drains, sewers, etc., as the chloride of lime 
solntion. It shonld not be kept in metallic vessels. 

Solution, No. S. 

Dissolve one drachm (60 grains— 1.8 onnce) each of corrosive snblimate and 
mnriat« of ammonia in one gallon of water. Dissolve in a wooden tnb, barrel, 
or pail, or an earthen orook. Label, Poibon. Oost, abont the same as No. 2. 

Use for the disinfection of soiled underclothing, bed linen, etc. Mis solntion 
with eqnal quantity of water and immerse articles for four honrs. Then wring 
them ont and boil them. 

Mixed with an eqnal quantity of water the solution is naeful for washing the 
hands and general surfaces of the bodies of attendants and convalescents. The 
latter only by direction of the physician. 

Solution No. 4. 

MILK OP LIMB (QDICK LIMB). 

Slake a quart of freshly bnnit lime (in small pieces) with three fourths of a 
qnart of water— or, to be exact, 80 parts of water by weightwith 100 of lime. A 
dry powder of slaked lime (hydrate of lime) results. Make milk of lime not 
long before it is to be nsed by mixing one part of this dry hydrate of lime with 
eight pacts O^y weight) of water. 

Air-slaked lime is worthless. The dry hydrate may be preserved some time if 
it is enclosed in an air-tight container. Milk of lime should be freshly prepared, 
but may be kept a few days if it is closely stoppered. 

Quick lime is one of the cheapest of disinfectants. This solntion can take the 
place of chloride of lime, if desired. It shonld be used freely, in quantity equal 
in amonnt to the material to be disinfected. It can be used to whitewash ex- 
posed sdrfaces, to disinfect excreta in the sick-room or on the surface of the 
ground, in sinks, draiAs, stagnant pools, etc. 

Solution No. 5. 

Solution of formaldehyde (formalin), six ounces; water, one gallon^ Mix. 
Oost, eight or ten cents. Oontains a little less than two per cent, of farmalde- 
hyde. 

This solntion may be nsed in the same manner as those atmve described. It 
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has the advantage of not bleaching fabrios, and is eepeciallj good for washing 
tOTiutnTe, woodiTOPk, eto. 

The disinfectiiig Boluticma ftbove giYen are tot oae in oonneotion with the 
patient diuing illness, and for sooh general family nse as maL^ be indicated. 
In other words, nothing should be allowed to go from the sick-room until after 
it has been disinfected with one of these solntions. It shoold be one of the 
nnoeasing dnties of the nnree or oth^ person or persons attending the patient 
to see that disinfection as herein indicated is carried oat daily and to the 
minntest particolar. 

DISrNFEOTION OF BOOMS, OLOTHING, ETO. 

After the termioatioa of a case of diphtheria, it is the dnty of the local board 
of health to Bee that the infected room or rooms, together with all fnmitnre, 
clothiiig, and all other articles that may have become infected are thoroughly 
disinfected." 

PBEPARATION OF BOOMS. 

Whether formaldehyde or snlphnr is to be used to disinfect the rooms, con- 
tents, eto., it is neoeasaxy first that the windows, doors (with the exception of 
the one which is to give exit to the operatOT), registorH, openings into chimneys, 
keyholes and all other apertures through which air can peaa shall be sealed. 
In other words, the rooms should be made as nearly air-tight as possible. 
Qmnmed paper, pnt up in rolls, is made for this particnlar pnxpose. In lien of 
it, however, common newspaper, cut into narrow strips and tboiooghly wet, 
may be naed, as it will remain in position long enongh for the purpose. The 
paper used for sealing the cracks, whether gummed or not, should be wet with 
a solution of formaldehyde (Solution No. 8), in order to disinfect the surfaces 
upon which it is to be pasted. 

All anrfaces should be exposed as mach as possible ; closet doors opened and 
their contents, together with the contents of drawers, removed, scattered about, 
and the drawers left open ; mattresses set on end, pillows, bedding, clothing, 
etc., suspended from lines stretched across the room or spread out on chairs or 
other objects so as to expose all sides ; books opened and the leaves spread — in 
short, the room and its contents so disposed as to secure free access of the gas to 
all parts as folly as possible. Upon this preparation largely depends the 
thoronghness of the disinfection. 

DISINFECTION BY FORMALDEHYDE (OB FORMALIN). 

Formaldehyde has been extensively used in this state following smallpox, 
diphtheria, scarlet fever, and other diseases with complete success. Indeed, so 
much so that we regard it as far superior in every respect to sulphur. All floors, 
carpets, upholstered furniture, etc., should first be s[)rinkled, or sprayed, with 
water to t^e omoaut of a pint or two to each thousand cubic feet of space, for 
the reason that a certain amount of humidity adds greater effectiveness to the 
action of formaldehyde. The room should be warm, abont 70° F. 

Our experience has proven the so-called "sheet process" to be thoroughly 
efiQoient, the only apparatus required being a spray-i»oducer, or sininkler, thus 
saving an expensive outfit and dispensing with the use of fire. The process is 
substantially as follows : 

For every 1,000 cubic feet of space in the room is suspended, by one edge, an 
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orckinai7 bed sheet (2x3}j yards) from a line stretched a«ross the middle of the 
room. Properly Bprinkled this will carry withont dripping eight <8) ounces of 
formalin — the 40 per cent. Bolntion of formaldehyde — which is sufflcient to dis- 
infect 1,000 cabic feet of Bpnoe. As many sheets aa neoessajy are naod, hnnK at 
equal distances apart. The ordinary, rather ooarse, cotton sheet should be nsed 
in order to seoore rapid evaporation. 

The sprinkling is done by means of a spray producer, as it is found by long 
experienoe that the freest evolution of the gas, with the minimum prodootion of 
paraform, is secured from very minute drops of the solution, individually 
scattered on the evaporating surface — not touching or mn ning together. 

When all is in readiness in the room, the disinfector ties a damp towel over 
his month and nose, ajtd, beginning with the sheet farthest from the door of 
exit, rapidly sprinkles each sheet on bis way out, being careful to spray evenly 
and no space more than once. 

The evolutiOTi of the gas is so rapid that the air becomes irrespirable in about 
three minutes, so that quick action is necessary. It has also been found neces- 
sary to provide the operators with surgeon's rubber gloves to protect the hands 
and wrists from the spray. 

The room is left closed not less than five honrs, after which it is opened up as 
freely as possible to li^t and air ; the family is instructed to have all woodwork 
well scrubbed with soap and hot water or with the Solution No. 3 or Solution 
Ho. 6. 

SULPHUR FUMIGATION. 

Fumigation with sulphur has long been regarded as a reliable method of 
disinfection, but it has been largely supersedod by formaldehyde. However, 
it may be used when thought advisable and under certain conditions. It has 
the disadvantage of being a bleaching agent, and might, therefore, destroy 
many articles of fomitnre, clothing, etc. In old buildings, lumber camps, and 
other places where it is impossible to seal the room or infected area, sulphur 
fumigation may have some advantages, in that a large amount may be con- 
sumed, thereby perhaps securing greater penetration and possibly with more 
effective results than could be obtained with formaldehyde. 

The method of preparing rooms and distributing articles therein is the same 
as described above, with the exception of such as would be ruined by sulphur 

Close the room as tightly as possible, place the sulphur in iron pans suppOTted 
by bricks placed in wash-tubs containing a little water ; set it on fire by hot 
ooals, or with the aid of a spoonful of alcohol, and allow the room to remain 
closed for twenty-four hours. For a room about ten feet square, at least three 
pounds of anlphoT should be used; for larger rooms, proportionally larger 
quantities. Heavy woolen clothing, silks, furs, staffed bed covers, beds, and 
woolen articles, which cannot be treated with disinfectants, should be bung in 
the room during fumigation, their surfaces thoroughly exposed, and their 
pockets turned inside out. Afterward they should he hong in the open air, 
beaten and shaken. Pillows, beds, stuffed mattresses, npht^tered furniture, 
etc., should be out open, and their contents spread out and thoroughly 

• See Uw, rootDote, page 81 (Beat. S). 
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famigated. Oarpets are best fumigated on the floor, but the; ahoold afterword 
be remored to the opea air and thoronghlj beaten. 

It should, be borne in mind that membranooB oroap and dijihtheria are now 
oonBidered to be the same diaease, differing only^ in eymptoniB. Under these 
two olasaiflcatioiis there were recorded 3,279 deaths in this state from 1883 to 
1903, indnsiTe. Of this number, over one third, or, to be exact, 1,134, died of 
the croDpooB form of the disease. These flgmres show an average of 164 deaths 
anooallj from these two forms of the disease. 

Boards of health most carry ont the necessary disinfection after a ease of 
diphtheria. This work must be done by the board of health itself, and not be 
left to the family. (See section 6, near bottom of page 243.) 

The period of incubation in diphtheria may vary from several honrs to a 
week, the osnal time being from two to five days. 

Diphtheria is so widely distributed a disease that it may appear at almost any 
time in any commonity, therefore symptoms of it should receive immediate 
attention, and espeoially if the disease is known to exist in the locality. 

The term " diphtheritic sore throat " is a misnomer in every particniar ; it is 
unscientiflo and misleading as ordinarily applied. The patient either has or has 
not diphtheria. The kind of infection that exists in a mild sore throat cannot 
be positively determined by its appearance. It may be tonsillitis, or it may be 
diphtheria ; therefore snch cases ahonld not be neglected. 

The following, whioh occurred during the present mouth, will serve as an 
illnstration : There were several cases of mild sore throat in a family in this 
state. After a few days a physician was called in and pronounced the oases 
tonsillitis, but took a swab and sent it to the Stat« laboratory of Hygiene. 
A diagnosis was made by smear, and information telephoned to the physioian 
within an hour that the case was diphtheria. Two hours later the physician 
telephoned that the child was dead. 

Statistics covering many thonsand* of cases in whioh antitoxin has been used 
prove beyond all controversy its remedial and preventive value. AH families 
should, without the least hesitancy, acquiesce in the physician's suggestion that 
antitoxin be administered. 

PhysioianB are invited to avail themselves of the oppcntonities of the State 
Laboratory of Hygiene in the diagnosis of doubtful cases. Outfits may be 
obtained at almost all the drug stores, or they will be mailed direct upon 
application. 

Local boards of health are urged to require at least two negative baoterio- 
logioal examinations after the patient is oonvalescent, before discharging a ease 
from quarantine. This method where tried has been found not only to sborten 
to a very marked degree the length of quarantine in some cases, bnt it also 
ensures greater safety to the public. 
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Peta of bU kinds ahonld be excluded from the room in which there ie a oaee of 
diphtheria. Do^ and cats may readily oany the infection to others. 

The law -which reqnirea phjmcians to report erery case of diphtheria tck the 
local board of health is aa follows : 

" 8B<rT. S. (OhBp. 110, Public SUtntea.] It shall be the duCj- ot eveij pki/tieian who attends 
Upon aoj person Infected with the imallpDz, the malignant akolera, diphtheria, tearltt 
fever, or other malignanl peitUmlial diieait, to Immediately report the same to the health 
Officers or the seleotmen Ot the townj and If any phrslolan shall neglect so to do be shall 
forfeit ttte Homot one hundred dollars, to be reooTeredby snoh health offloers or selectmen 
In the name ot tbe town." 
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SAKITABT CONTBOL OF FCBLIC WATER E 

Hitherto tbere has been but little authority in this state to protect the 
public E^ainst the dangers of contaminated water supplies. It is true 
that local boards of health have had the right to close polluted wells or 
springB under certain conditions, upon the approval of the State Board of 
Healtl], but there was no provision adequate to meet exigencies of greater 
magnitude along these lines. Corporations might supply the public witli 
a dangerous water with impunity so far as any local or state authority 
could interfere. 

To meet this condition the recent Legislatnre enacted a measure giving 
the State Board of Health power to prohibit the use of auch supplies under 
heavy penalty, and giving the Superior Court jurisdiction in equity upon 
application of the State Board of Health to enforce its orders. 

The act gives great authority upon the State Board of Health. Fol- 
lowing is the law : 

AN ACT to enable the State Board of Health to prevent coDtaminated water 
being furnished for domestic coosumption. 

Be it enacted by the Senate and House of Repretentatives in General Court convened: 

Section 1. WheueTer the State Board of Health, upon investigation become 
satisfied that a well, spring or other supply of water, used for domestic purposes, 
has become polluted so as to endanger the public health they are authorized to 
prohibit the person or corporation, owning oi: controlling said supply, from fur- 
nishing such water for domestic purposes, until thej become satisfied that said 
water supply has been purified and made fit for domestic use. Any person or 
oorpoTation ofQcial or agent violating the order of the board shall be punished 
b7 a fine of not leas than one hundred dollars and not exoeeding one thousand 
doUars for each and every day they oontinue to furnish water for domestic pur- 
poses after the order of the board has been served upon them. 

Sbct. 2. The Superior Court shall have jurisdiction in equity upon application 
of the State Board of Health to enf OTce the orders of said board issued in accord- 
ance with the i««visions of section 1. 

Sect. S. This aot shall tabe effect upon its passage. 

Approved, March 3, 1908. 
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SPITTING IN CERTAIN PLACES PBOHIBITBD BY LAW. 

In the April, 1902, .fiuSeffn,aiider the subject of The Spittang Noisanoe, 
we a^d: 

The naety, diegnBtiiig, unneoeBBuy and d&ngeroiu pnotioe of spittmg on the 
floors of piiblio buildings, storee, sidewaUts and certain other plaoea should be 
stopped hy the strong hand of the law or ttj monioipal legnlation. It can be 
done, as has been demonstrated in many localities. What a speotacle to see long 
skirts traUing throng tnberonlons spata, tobaooo jnioe, and oatairhal expecto- 
radons, carrTing disease germs perhaps to many households I Althoogh the 
trailing skirt is to be ooudemned from every standpoint eroept that of the dic- 
tates of fashion, even the nniyersal adoption of the oostnme of Pooaliontas would 
not in the least justify the filthy practice. There is no eKcnse for the habit. It 
Is based npon tgnoranoe, thonghtleasness and indifference to decency. Let it be 
stopped. A state law should be enacted making it a penal offense to commit 
this noisanoe. 

It is a pleasore to announce that this matter has been dnly considered 
by the Le^slatnre, and the followiitg enacted : 

AN ACT to promote cleanliness and to protect the public from the disease ci^n- 

monly known as consomptiOD. 
Be it enatied by the Senate and House of SeprtttnUOivea in Qmeral Court convened: 

SscnON 1. It shall be nulawfol for any person to sjat npon any sidewalk in 
the compact port of any city. Tillage or town, or in any railway station, hall ot 
other public place, or in any street or steam railway oar other than smoking 
oars, except into spittoons or other reoeptaoles provided for tliat pnrpose. 

Sect. 3. All persons keeping fruit for retail sal6 adjoining a sidewalk in the 
oompact part of any Tillage or city shall provide for pabUo use a suitable reoep- 
taole for waste matter npon the outside of such store and adjoining or npon snch 
sidewalk. 

Sect. 8. Said reoeptaoles mentioned in sections 1 and 3 shall be kept clean 
and wholesome. 

Seqt. 4. It shall be nnlawfnl for any person to throw upon the sidewalk, or 
into any pnbUo street in the compact portion of any city or Tillage, any waste 
matter from any fruit or any paper or other offensiTe or unsightly sabatance. 

Sect. S. Any person violating the proTisions of this act shall be punished by 
a fine not exceeding ten dollars. 

Approved, January 29, 1903. 

It will be seen bj a careful reading of the above that this law is specific 
in its requirements, but does not demand anything that any person cannot 
comply with without inoonvenieace. The law can be enforced it the 
proper local authorities will do their duty, and that, too, without hardship 
to any one. 

Expectorating in such places as are mentioned in this law is a habit and 
nothing else. It is no inconvenience to step to the edge of the sidewalk 
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and spit into the street. The person who will not do that is either 
thoughtless or has no regard for decency. 

It will require only a little education and a little effort on the part of 
looal authorities to bring about all that the act contemplates. 

The title of this law is aignificaat in that it names the one great disease, 
consumption, which is largely diaseraioated by this filthy practice. 

That the law can be enforced has been demonstrated by municipal 
action in many places outside of this state, and in a few localities in it. 
Immediately foUowiog the passage of the act placards, stating its provi- 
eions, were posted in the City of Concord by order of the local board of 
health. To give some indication of the results accomplished we quote 
from an editorial in one of the leading papers of the city, written about 
two weeks after the posting of the notices. It says: 

" They don't spit on the sidewalks now ! A wonderful change haa come 
over the appearance of the streets. 

" Formerly, men used to gather in hallways, leaning up against the 
doors and windows on the main streets, and converting the sidewalks 
into cuspidors. If you are out these evenings you will notice that men 
still stand about the streets, but they stand nearer the edge of the pave- 
ment, and so are able to use the gutter for the purpose for which they 
formerly used the sidewalk." 

In order to bring about such results the public must necessarily be 
informed of the law, and this can be done by posting suitable notices in 
numerous pubHc places, in the streets, etc., giving the provisions of the 
law, and we would suggest that every local board of health see to it that 
this is done at once. It is one of the greatest sanitary measures that can 
be inaugurated, and it is the duty of every board of health to see that 
the law is respected. The police in every town and city should be in- 
structed to enforce this law. 

We recommend that local boards see that placards oalling attention to 
the law be posted in every dty and village in the state. Cards like sam- 
ples ^ven herewith (size 9 x 11 inohes) will be furnished by the State 
Board of Health upon application : 
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SPITTING 

On the Sidewalk or Floor ci 
any oar or PuUio Buildup is 

rORBIDDM BY LAW 

$10, 



■,ezaeptii)Wipittooiuaratli«ri«oeptuilMproTldsdIbrtliWpnTpciM. ^ 

"It alMl] b« nnUvM tor anr parwn to throw upon the aidewklk. or into 

■nr pnbUe atnet. In tlie compact i>krt of any dtr or villsce. aur wMt* 

mMtt&rtom tsylhiit oc toy paper or otti«r offlaualve or uiul^tiy aubstanoe. 

n Tiidatiiig the prorliiom of tU> act ahall be pnnlalwd tar * 

-^ tea dallmn- [Cbap. 8, N. H. SeM. Lava, IKO.] 



HESTIDIIFUUU: 
DE CRACKER 

siir le Trottoir ou sur le Planoher d'au- 
oun Cliar ou d'une Batisse Pul>lique. 

AMENPE $10.00, 

LeConselid'HyglenederEutappellerauenUonsur lestdtutsuJvdnl: 

"II aera ilUial pour auiconque goe ce aoit de oracher anr aumm trottoir. 
dana la partie compacts d'une vula^ d'un viUace ou dam luu atatdon de ohe- 
mln de ler. dajia une esUe ou autre plajM publique. ou dans aucone nu ou 
dane ud char de chemln de fer ■ vapeur autre que lea chan fumoira. SEcepte 
dan* de* oradurire on daua d'autrea reoeptaclea ponrrua a oe* ~'~' 



Nique de Jeter Bur,le trotbdr ou 

_. , , , jacCe d'une Tille ou diui Tillage. 

m rebut <te (t^t ou de paider ou KUtr* ■ntntauoe otftaeiTe ou dAaagrfia^ 

bleilaTue. 

"Toute pertonne violant lea article! de oe rbglemont Mra puiii d'une 
amende n'excedant paa dix ptaatrea." (Chap. 11. Ijois Seaa, 1603.) 



'a aUgal pour toute penonne qneloonquf 
oe rue publique dana la partle oompacCe 
It <te trvit ou de pajder ou autre ■ubstan 
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SrSPECTKD SMALLPOX CA8EB, 

It is a fact tliat smallpox has so rarely occurred ia New Hamj^hire 
until within a few years that a great majority of the physicians of the 
atate are wholly tmaoquainted witii the disease, and m the mild type in 
whioh it has been prevailing recently they are often unable to differentiate 
it from certain types of ohicketi-pox, or some other eruptive disease. 

It has been the practice of the State Board of Healtli, when called 
upon, to send some pbysidan who has had a larger experience with the 
disease to ntake the diagnosis. * This practice, heretofore, was not speci- 
fically authorized by public statute, but waa ordered by the State Board 
of Health as a public nece^ity and for the relief of uncertain and doubts 
ful conditions confronting local boards of health. 

The last legislature enacted the following law, so that now the State 
Board of Health may make such investigations for local boards of health 
under the sanction of the Public Statutes when deemed necessary ; 

AN ACT in relation to smallpox. 
Se U enacted by the Senate and Bouse of Bepretentatives in General Cotirt convened: 

Skotion 1. It shall be the duty of every physician who atteuda upon anyper- 
son whom he suspects is infected with smallpox to immediately report the same - 
to the health officers of the town in which said person then resides, or if there 
be no health ofBcers, then to the selectmen of the town, who shall immediately 
qnarantine such person, and if there be doubt whether such person is suffering 
from smallpox, then said health officers or selectmen shall immediately notify 
the State Board of Health and request it to investigate the case inmiediately. If 
any physician, health officer or selectmen shall neglect so to do he shall be fined 
the sum of one hundred dollars to be recovered by the health officers, selectmen 
or any citizen of the town in the name of the town and for the benefit of the 
town. 

Sect. S. This act shall take effect on its passage. 

Approved March 4, 1908. 

MILK AND BBBAD TICEKTS, 

It is said to have been the practice of milk dealers as well as of bakers 
to sell a certain nimiber of tickets, one to be taken up upon each delivery 
of milk or bread, and that the same tickete have been used over and over 
on their routes, reaching perhaps many families, until entirely worn out or 
their legibility obliterated by filth. Such a package of tickete was exhib- 
ited at a hearing before a legislative committee, and it was the consensus 
of opinion of persons present that they would not care to have such tickets 
left at their bouses. The possibility of conveying disease from family to 
family by such tickets seemed apparent to the committee. 

As a substitute for tbis method two kinds of tickets which seemed to be 
perfectly feasible to nse, and of considerably less expense to the dealer, 
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were sbown. One had small coapoDs to be detached for each pnrchase, 
the other bo printed aa to have a onmber punched each time there was a 
delivery. 

After due consideraUon of the snbjeot in the House and Senate the fol- 
lowing was enacted : 

AN AOT in relstioa to milk and bread tickets. 
Be it enacUd by the Senate and Ho«*e of Rtpretentatimi in OenervU Coiat convened: 

Section 1. AH persons selling tickets for bread, mUk or cream shall use some 
form of oonpon ticket -which shall be detachM by the purchaser as used, or, if 
aingle tickets be used, thej shall be defaced, pnnohed, or oancelled in some way 
at the time of sale and shall not be again osed ae a ticket. 

Seot. 3. Any person nsing snch tickets a second time shall be fined ten dol- 

Sect. 3. This act shall take effect on its passage. 
Approved March 7, IMS. 

THE TREATMENT OF INDIQENT CONSUMPTIVES. 

A bill appropriating fifty thousand dollars for a state sanatorium for 
ooneumptiveH passed both branches of the Legislature, but was vetoed by 
His Excellency the Goveinoi. Immediately after this action the follow- 
ing joint resolution was passed and became a law : 

Jmnt resolution to provide for the treatment of indigent consumptives. 
Itetolved by Ike Senate and B<nae of Repruerdativei in General Court convened: 

That the state board of oharities and correction be and hereby are anthorized 
to send such indigent consumptive patients as are snitable for remedial treat- 
ment to a sanat<ainm for treatment. 

Said state board of charities and correction shaU pay for the care, treatment, 
and support of such patiente only the actual cost of their maintenance in said 
sanatoriom and shall report to the governor quarterly their actions in this mat- 
ter. 

Persons in indigent oircnmBtanoes, who themselves or by their relatives are 
able to pay part of said cost of maintenance, may be admitted to said sanatorium 
and maintained and treated therein at the expense of the state to that extent 
that they cannot by themselves, or relatives chargeable therefor, pay such coat 
of maintenance, when the state board of charities and correction so certify and 
stipulate the proportion the state will assume and pay. 

This aot shall not be oonstroed so as to deprive any person to whom aid is ren- 
dered of any rights that he may have at the time of his admission to a sanato- 
rinm. 

To defray the expenses of such oonsnmptive patients tu a sanatorium a sum 
not exceeding five thousand dollars for each of the years 1903 and 1904 is hereby 
appropriated, and the governor is authorized to draw liis w^rant for said sum 
out of any money in the treasury not otherwise appropriated. 

This joint resolution sliall take effect upon its p 

Approved April 3, 1903, 
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Some comments upon what was accomplished under the provisions of 
the above joint resolution, may be found elsewhere in this report. 

STATE CAKE OF THE INDIGBNT INSANE. 

It is very gratifying to annoonoe that Kew Hampshire has, at last, 
adopted a policy for the better oare of the indigent insane in the final 
transfer of all such to state care. This work is to be carried out progres- 
sively. The limitation of the number who may receive remedial treatment 
by order of the state board of lunacy baa been removed so that the board 
may transfer to the state hospital for remedial treatment at the expense of 
the state such indigent insane persons as it deems best. 

After January, 1905, the board is obliged to transfer to the state hospi- 
tal, pro rata by counties, as many of the insane as accommodations may 
have been provided for. After January, 1909, the state is to have control 
of all the indigent insane. 

The text of the bill is as follows : 
AS AOT to provide for the oare and support of the dependent insane by the 

Be it enacted by the Senate and Route of Kepreeentativei in General Court convened: 

Section 1. The state from and after the first day of Januaiy, 1900, shall have 
the care, control, and treatment of all insane persons who are now cared for 1^ 
the varioufl counties at the county aLmshouses ; and uo county shall hereafter 
establish any asylum or other additional stmoture for the care of the insane, nor 
after said date maintain any institution for the insane, or be liable for the board, 
treatment, care, or act of any insane person. 

Sect. 3. From and after the passage of this act, the state board of lunacy 
may order the removal of all such dependent insane persons to the state hospital 
for remedial treatment as in their judgment seems proper, and such persons 
shall be supported at the expense of the state bom money in the treasury not 
otherwise appropriated. 

Sect. 8. After January first, 1906, as rapidly as acoommodatiouB can be pro- 
vided, the state board of lunacy shall begin making transfers from the various 
county almshouses to the state hospital, of such insane persons as in their judg- 
ment seem most suitable, and all such patients, after their removal to the state 
hospital, shall be maintained therein at the expense of the state. Such trans- 
fers shall be made by the state board of lunacy pro rata to the population of the 
several counties. 

Seot. 4. This act shall take effect upon its passage. All acts and parts of 
acts inoonsistent with the provisions of this act are hereby repealed. 

Approved March T, 1908. 

MEDICAL BBFEREE INSTEAD OF COBOHEB. 

"Coroner's inquest "is a thing of the past in New Hampshire. The 
office of " medical referee " has been created to take the place of coroners. 
The law provides for the appointment of sixteen physicians for the state 
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to investigate suspected criminal causes of death. It is not infreqnently 
the case tliat such investigatioDfi require a most skilful professional 
knowledge, and it would seem to be almost remarkable that a law which 
placed such investigations in the hands of laymen should have remained 
so long upon the Public Statutes. 

The medical referee system, which has been in operation some years 
in other states, has proven to be far superior to the old coroner system. 

It was rather an anomalous feature of the Le^lature that the old 
coroner law was quite estenrively amended at the recent session and 
received the governor's signature April 2, 1903, at 10.24 in the morning, 
while the law creating the office of medical referee, which abolished the 
coroner system as well as the amended act referred to, became a law on 
the same day at 1.05 in the afternoon. 

Following is the text of the act : 

A3S AOT eBtablishlug the offloe of medical referee and amending chapter 2S3 of 

the Public Statutes, relating to coroner's inqneste. 
Be it enacted hy the Senate and Hovte of Bepreeenlativee in General Court c(mvened: 

Section 1. The governor shall nominate and with the advice and consent cd 
the council, shall appoint, in each, county, able and discreet men, learned in the 
science of medicine, to be medical referees in snoh county as they ahall reside. 

Sect. 3. The number of medical referees, appointed as provided in the pre- 
ceding section, shall be as follows: For the conntieH of Merrimack, Ohesbiie, 
Sulhvan, Belknap, Oarroll and Strafford, one each. For Bockinghani and Co<}b, 
two each, and for Grafton and Hillaborongh, three each; and whenever from ill 
health or absence troxa the state said referee cannot act, the county solicitor 
shall designate a referee from an adjoining county, who shall perform the duties 
required. 

Sect. 3. Said medical referees ahall hold their offloe a term of five years from 
the time of their respective appointments, but shall be liable to removal from 
office by the governor and council at any time for cause. 

Sect. 4. Each medical referee shall, before entering upon the duties of his 
office, be duly sworn for the faithful performance of his duty, and shall make 
examination as hereinafter provided, npon the view of the dead bodies of such 
persons only as are supposed to have come to their deaths by violence, or unlaw- 

Sect. 6. When a medical referee has notice that there has been found, ot is 
lying within his county, the dead body of a person who is supposed te have oome 
to his or her death by violence or unlawful act, be shall forthwith repair to the 
place where snch body lies, and take charge of the same, and if, on view thereof 
and personal inquiry into the cause and manner of death he deems a further 
examination necessary, he shall at once notify the county solicitor of said ooonty, 
and upon being authorized by aaid solicitor in writing, shall make an autopsy in 
the presence of two or more discreet persons, one of whom shall be a physician 
whose attendance he may compel by subpoena, if necessary, and shall then and 
there reduce or cause to be reduced to writing every fact and circumstance 
tending to show the oondition of the body and the cause and manner of death. 
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togetlier with the naines and addrsBses of said vitneesee giving e-ridenoe to 
which reoozd he shall sabscrlbe. 

Sect. 6. If apoD each view, with personal inqniry, or antopay, as is required 
by the preceding eeotion, said referee is of the opinitm that the death of the per- 
son was oaoeed by violence, oriininal or otherwise, he shall at once notify the 
attorney-general and the county solicitor, and file with each a duly attested copy 
of the record of the case. Also he shall make a retnra of the death to the city 
or town clerk, as required by the laws of the state, said certificate containing all 
the facts necessary to complete the record as far as possible — as well as a per- 
sonal description of the deceased for identification. 

Sbct. 7. The attorney-general or county solicitor on receiving the report of 
the medical referee and finding some person or persons are probably criminally 
implicated, shall proceed to esecnto the laws of the stat« governing the of&oe 
which they hold, and shall direct the holding of witnesses aa they shall deem 
necessary. 

Sect. 8. If a medical referee reports that a death was not cansed t^ violence 
or onlawfnl act, and the state's attorney or coonty soUcitor is of a contrary 
opinion, nothing in this aot shall be constmed to prevent either of these ofQcers 
directing an inqnest in accordance with this act. 

Sbct. 9. The medical referee, with the advice and consent of the attorney- 
general or county sohoitot, may, if he deems necessary, call a chemist or other 
expert to aid in the examination of the body or of sobatanoea supposed to have 
caused or contributed to the death, and such chemist or other expert shall be 
entitled to snch compensation for his services as the medical referee shall certify 
to be just and reasonable. A clerk may also be emplc^^ to reduce to writing 
the results of the medical examination, autopsy, etc., and who shall be sworn 
and shall be allowed reasonable compensation. 

Sect. 10. The medical referee, upon the completion of his examination, shall 
deliver the dead body, npoa their claim therefor, to one ex more of the persons 
hereinafter named, and they shall be entitled thereto as follows: 

First, the husband or wife, as the case may be. Second, the next of kin. 
Third, any friend of the deceased. Bnt, if the dead body is nnidentified or 
unclaimed for a period of not less than forty-eight honrs following the view 
thereof, the medical referee shall deliver the body to the overseer of the poor in 
the town, or to the county oonunissiouBr, who shall decently bury the same, or, 
with the consent of the oommissionera ot the overseer, it may be sent to the 
medical department of Dartmouth College, to be used for the advancement of the 
science of anatomy and surgery, as provided for by the statutes. 

Sect. 11. In all oases arising under the provisions of this act, the medical 
referee shall take charge of any money or other personal property of the 
deceased, found upon or near the body, and deliver the same to the person or 
persons entitled to the same; or, if there is any doubt regarding to whom it 
shall be delivered, this fact shall be msde known to the judge of probate for the 
county, whose directions in the case shall be followed. 

Sect. 13. Every medical referee shall render an account of the expenses of 
each case, including his fees, to the county solicitor, who shall audit and approve 
. the same before it is paid by the county treasurer, and the fees allowed the exam- 
iner shall not exceed the following, viz.: For a view and inquiry, vrithout an 
autopsy, five dollars; for a view and autopsy, twenty-five dollars; and for travel 
at the rate of ten cents a mile to and from the place of view. 



^d by Google 



262 STATE BOARD OF HEALTH. 

Sect. 13. When it is deemed neoeesary by the medical referee and county 
solicitor to have a physician or snrgeon present at an aatopsy as one of the wit- 
nesses, snob pl^^cian or snrgeon shall be allowed a reasonable compensation to 
be audited by the medical referee and county solicitor. 

Skct. 14. Upon the passBge of this act, the attorney-general and secretary of 
state shall agree npon the form of record books, blank retoma, and other papers 
necessary for medical referees to carry oat the provisions of tins act, and the 
game shall be printed at the expense of the state and distribnted to the B^veral 
referees, who shall take care of the same, entering all the work and reports of 
his office, keeping the books open for the inspection of the attomey-generBl and 
connly solicitor; bat whenever a medical referee resigns or is removed from 
office he shall turn all the books and papers pertaining to the office over to his 
sncoeeaor. 

Sect. 15. Sections 4 and 6 of chapter 212 of the Pnblio Statutes are hereby 
amended by striking ont the word " coroner " wherever it appeals in said 
sections and inserting instead thereof the words " medical referee," so that the 
duties required by said sections to be performed 1^ a coroner shall be perfumed 
by a medical referee. 

Sect. 16. Chapter 203 of the Public Statutes and all other acts and parts of 
acts inconsistent with the provisions of this act are hereby repealed. 

Sect. IT. This act shall take effect upon its passage. 

Approved, April 2, 1903, 1.05 p. m. 

MEDICAL REFEREES BY COUNTIES, WITH POST-OFFICE 
ADDRESSES. 

RocEiKGHAu : Hany W. Newell, M. D, Derry, N. H, ; 

Arthur J. Lance, M. D., Portainouth, N. H. 
Stkapfobd : John H. Neal, M. D., Rochester, N. H. 
Belknap : Henry S. Beokford, M. D., Belmont, N. H. 
Carroll : Ervin W. Hodsdon, M. D., Centerville, N. H. 
Mbebimack : Granville P. Conn, M. D^ Concord, N. H. 
HiLLSBOBOUGH : James T, Greeley, M. D., Nashna, N. H. ; 

Marcellus H. Felt, M. D., Hillsborough Bridge, N. H. ; 
George M. Davis, M. D., Manchester, N. H. 
Cheshire : John D. Proctor, M. D., Eeene, N. H. 
Sullivan : Henry li. Stickney, M. D^ Newport, N. H. 
Grapton : William T. Smith, M. D., Hanover, N. H. ; 

Jonathan M. Cheney, M. D., Ashland, N. H. ; 
William J. Beattie, M. D., Littleton, N. H. 
Cods : Esra M. Mitchell, M. D., Lancaster, N. H. ; 
Lonis B. Marcoo, M. D^ Berlin, N. H. 
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Acworth, water supply 13 
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Albany, water supply 12 

Alexandria, water supply 13 
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Alstead, water supply 13 

Alton, water supply 13 

Andover, water supply IS 

Antitoxin 243 

Antrim, water supply 16 
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diagram showing deaths from, to each 10,000 of population xxiil 

Ashland, water supply 16 

Atkinson, water supply 16 

Auburn, water supply 16 
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Bradford, water supply 20 
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Brookliae, water supply 21 

Bulletin, The Sanitary zxlx 

Butter, examination of 176 

renovated, examination of 176 

Campton, vater supply 21 

Canaan, water supply 21 

Cancer, deaths from In New Hampshire In twenty years xxl 
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Candla, water supply 22 

Candy, law prohibiting adulteration 168 
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Chocolate, examination of 179 

Claremont, water supply 23 
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Cocoa, examination of 179 

CofCee, examination of 17B 

Colebrock, water supply SS 

Columbia, water supply 26 

Concord, water supply 26 
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death rate in New Hampshire, by age periods, twenty 
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Indigent, appropriation for treatment 2G3 

Conaimiptlvee, treatment of indigent xxlx 

Conway, water supply 27 

Copper sulphate in the destruction of algae xtt 

treatment of Hanover water supply 158 

Coroner law abolished 269 

Cornish, water supply 28 

Cream of tartar, examination of ISO 
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Franklin, water supply 
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Freedom, water anpply 3C 

Fremont, water supply 35 

Ollford, water supply 36 
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GllBum, water supply 3S 
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Health ofBcers, school of InstmctioD xxvU 

Heart disease In New Hampshire, twenty years zxi 
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KenBlngton, water supply *' 
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